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ABSTRACT 
The goal of this research was to determine whether co-endorsements of happiness and 
sadness occur because individuals use an ideal point response process to respond to affect 
indicators. An ideal point process posits that individuals endorse items most close to their 
latent trait standing. Hence, individuals feeling less intense emotions can endorse both 
positive and negative emotions but mutual exclusion occurs between positive and 
negative emotions when more intense emotions are felt. This is in line with psychological 
perspectives on the mood congruency of memory and attention, and conceptualization of 
affect as a motivational state. Because most individuals experience less intense emotions 
in their daily lives, this also explains why lower than expected correlations are often 
observed between happiness and sadness. Moreover, the application of dominance 
techniques – such as principal components analysis and factor analysis – to 
unidimensional ideal point data often incorrectly uncovers two orthogonal factors. Four 
studies examined this proposition. In Study 1, it was found that when emotion indicators 
were conceptually aligned with a positive and negative valence, a unidimensional ideal 
point model could fully account for the data and the occurrence of co-endorsements of 
happiness and sadness. However, two orthogonal factors were uncovered with 
confirmatory factor analysis. Study 2 replicated the findings with a larger number of 
emotion indicators. Study 3 showed that an ideal point response process may occur 
between item options that differ on valence (e.g., „not at all‟ to „extremely‟). An ideal 
point response process was uncovered among item stems when dichotomization was 
undertaken. Study 4 showed that an ideal point response process held across diverse 
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regions of the world. These results yield several important implications for future 
research on the conceptualization and measurement of affect.  
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INTRODUCTION 
“So, this is my life. And I want you to know that I am both happy and sad and I'm 
still trying to figure out how that could be.”  – Stephen Chbosky 
Individuals naturally construe happiness as the opposite of sadness (Russell, 
1980; Russell, Lewicka, & Toomas, 1989). Thus, the common experience of mixed 
feelings – happiness and sadness – is puzzling. This conundrum confounds not only the 
lay person, but has divided emotion theorists on how the affect space should be parsed. 
Can the affect space be truly accounted for with a bipolar dimension where happiness and 
sadness lie on opposing ends (Russell, 1979, 1980, 2003; Russell & Carroll, 1999)? Or 
should happiness and sadness be construed as separable and distinct components 
(Cacioppo & Bernston, 1994; Cacioppo & Gardner, 1999)?  
Given that mixed feelings occur, should the constructs of happiness and sadness 
be distinguished? Or can a bipolar construct typically account for mixed emotions? To 
address this issue, I first review the bipolar and bivariate perspectives to happiness and 
sadness. I argue that the experience of mixed emotions does not necessarily violate 
bipolarity. In contrast to the traditional strict bipolar model, I present an updated bipolar 
model where individuals can generally report mixed feelings but still be located at a 
single point on a bipolar continuum. I present several psychological theories and past 
evidence supporting this model of bipolarity. Unlike the traditional model of bipolarity 
which assumes a dominance process and thereby mutual exclusion, this model of 
bipolarity can only be borne out if individuals use an ideal point response process when 
making self-reports of core affect. That is, individuals endorse indicators of core affect 
which are close to their latent standing. For example, individuals located close to the 
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middle of the bipolar space would generally be expected to endorse happiness and 
sadness. Therefore, I test the key proposition that an ideal point response model, rather 
than a dominance response model, is more appropriate for modeling core affect.  
Another relevant issue is that the use of ideal point response processes may 
explain why moderate rather than high negative correlations between happiness and 
sadness have been found (Schimmack, Bockenholt, & Reisenzein, 2002). Therefore, the 
goals for my dissertation are two-fold. Foremost, I present a theoretical and 
methodological framework to explain why mixed feelings can occur despite bipolarity. 
Second, I show how ideal point responding to a single bipolar dimension can create the 
impression of a two dimensional space when dominance procedures – such as principal 
components analysis (PCA) and factor analysis (FA) – are applied. 
Core Affect: Contrasting perspectives and its measurement 
Core Affect. Before examining the bipolar and bivariate perspectives, it is 
necessary to define the construct of interest. Core affect is defined as “consciously 
accessible, as a simple, nonreflective feeling” (p. 147, Russell, 2003). According to this 
conceptualization, core affect is mental, but not directed at any particular event or object, 
and is not overlaid with additional cognitive components (e.g., appraisal or attribution) 
(cf. Zajonc, 1980). By contrast, affective quality (e.g., appraisal, attribution, or affective 
reaction) refers to the affective attributes of objects (e.g., situations or events) in the 
environment. According to Russell (2003), these two concepts need to be conceptually 
distinguished. Perceptions of affective quality do not necessarily lead to an experience of 
affect. For instance, a depressed individual may acknowledge the pleasure of being with a 
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close friend but is unable to change his/her mood state (cf. Russell, 2003, p. 149). By this 
definition, core affect is assessed without reference to any particular object. 
A strict bipolar perspective. Based on a self-report paradigm, individuals are 
asked whether different emotion terms describe their current feelings. Early empirical 
research revealed a structure of core affect consisting of two bipolar orthogonal 
dimensions: valence (pleasantness-unpleasantness) and activation (high-low) as depicted 
in Figure 1 (R. J. Larsen & Diener, 1992; Russell, 1979, 1980). There are also compatible 
alternatives to the proposed descriptive axes. Watson and Tellegen (1985) defined the 
two dimensions of affect which implicitly include activation as shown in Figure 1. These 
dimensions are labeled Positive-Activation and Negative-Activation (Watson, Wiese, 
Vaidya, & Tellegen, 1999) . Similarly, Thayer (1989) used a 45 degree rotation of the 
valence and activation dimensions, labeled Tension and Energy (see Figure 1). Despite 
differences in the choice of the descriptive dimensions, there is increasing consensus on 
the structure of affect (Barrett & Russell, 1999; Russell & Feldman Barrett, 1999; 
Tellegen, Watson, & Clark, 1999; Yik, Russell, & Feldman Barrett, 1999). Interestingly, 
in conventional factor analytic (i.e., two-mode factor analysis) techniques, the rotation of 
the axes is somewhat subjective because of rotational indeterminacies. However, recent 
research using three-mode factor analysis (i.e., analyzing the structure of affect over 
multiple occasions) overcomes this problem. It was found that valence and activation are 
optimal rotations as compared to other orientations (Stanley & Meyer, 2009). 
More important to the current discussion, the core affect space defined by Russell 
and Carroll (1999) and others is proposed as bipolar – that is, two bipolar dimensions 
underlie the core affect space. Of particular interest is the bipolarity of the valence 
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dimension because researchers from various perspectives see it as fundamental to the 
experience of emotions (Barrett, Mesquita, Ochsner, & Gross, 2007; Cacioppo & 
Bernston, 1994). According to the traditional bipolar conception, the two end poles of the 
valence dimension are represented by happiness and sadness, respectively. Because the 
emotion state of an individual at any given point in time is located at a single point in the 
affect space (Russell, 2003), the subjective sense of happiness and sadness is posited to 
be mutually exclusive. Quoting Russell and Carroll (1999, p. 25), “bipolarity says that 
when you are happy, you are not sad and that when you are sad, you are not happy.” In 
this model, the permissible response patterns are shown in Figure 2A. When individuals 
experience some degree of happiness, no sadness should be felt, and vice versa. This may 
be thought of as a strict bipolar perspective. 
Evidence for bipolarity. Evidence backing the bipolarity of the valence dimension 
has stemmed from three major sources: (a) dimensional analyses – including the use of 
multidimensional scaling (MDS), circular scaling, and principal components analysis 
(PCA) or factor analysis (FA); (b) the estimated correlation between happiness and 
sadness; (c) the degree of co-endorsements of happiness and sadness by participants. First, 
peripheral evidence comes from MDS of the subjective similarity of emotion words 
(Russell, 1980; Russell, Lewicka, et al., 1989), facial expressions of emotion (Russell & 
Bullock, 1985), and vocal expressions of emotion (R. S. Green & Norman, 1975). Across 
these studies, pleasant emotions were opposed to unpleasant emotions suggesting that 
individuals organize emotional content prescribed by the core affect space, although there 
are differences in the extent to which individuals attend to the valence component of their 
emotion experience (Feldman, 1995). More direct evidence comes from the analysis of 
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self-reported emotions. A meta-analytic circular scaling by Remington, Fabrigar, and 
Visser (2000) of 47 correlation matrices of self-reported emotion terms showed that 
happy and sad emerged as polar opposites. Similarly, studies using PCA and FA of self-
reported emotions reveal a dimensional model that conforms to bipolarity (e.g., Russell, 
1980). Watson and Tellegen (1985) found an orthogonal PA and NA structure (shown in 
Figure 1) on both within and between persons data that is compatible with the bipolar 
model. 
Although dimensional models suggest bipolarity, these generally describe how the 
experience of happiness and sadness are opposed relative to other emotion terms and may 
not be direct evidence for bipolarity (Tay, Su, & Rounds, in press). For example, 
multidimensional scaling locates two emotion terms as opposed to one another if they 
have relatively smaller correlations than other pairs of emotions. Therefore, even emotion 
pairs that have positive correlations between them may be placed on a descriptively 
bipolar dimension.  
In view of this, estimated correlations between the end poles would provide 
stronger evidence for whether the dimension is bipolar. Researchers have shown that the 
latent correlation – correcting for measurement error and response formats differences – 
between happiness and sadness was larger in magnitude than -.80 (Barrett & Russell, 
1998; D. P. Green, Goldman, & Salovey, 1993; Yik, et al., 1999). Nevertheless, 
estimating the correlation between bipolar end poles has not been straightforward. 
Russell and Carroll (1999) showed that the magnitude of the correlation depended on the 
type of response format used. A bipolar response format will give expected negative 
correlations that are large, but unipolar response formats give expected negative 
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correlations that are small – estimated at -.43 – even when emotion indicators are strictly 
bipolar (see Figure 3 for an illustration of these different response formats). This is 
because if individuals do not experience any happiness, they can freely endorse any 
degree of sadness, leading to a non-linear relationship between happiness and sadness 
items.  This violates the assumption of linearity between variables and low correlations 
are expected. It is concluded that moderate negative correlations can still be evidence for 
bipolarity. 
However, even if scales have a unipolar format, a practical problem encountered 
is in how individuals interpret the scale anchors. As an illustration, consider that two 
unipolar scales are used for measuring happiness and sadness as illustrated in Figure 3 by 
the “ambiguous-likely unipolar scale”. Unipolar scales are labeled such that neutral 
feelings (or the label „not at all‟) are given the lowest score and more intense positivity 
(or negativity) is given a higher score. People can interpret „not at all‟ happy as either (a) 
the absence of happiness, or (b) as sadness because it deviates from the normative 
expectation that most people are happy (Diener & Diener, 1996). Therefore, an ostensibly 
unipolar scale may be interpreted as bipolar. Indeed, it was found that participants 
generally interpret purported unipolar scales as bipolar. Item response theory (IRT) 
analysis of unipolar scales showed substantial overlap of indicator thresholds as depicted 
in Figure 4 (Segura & Gonzalez-Roma, 2003). If unipolar scales are actually interpreted 
as bipolar, low correlations should not be expected. Indeed, it has been shown that high 
negative correlations are found when individuals interpret unipolar scales as bipolar 
whereas only moderate negative correlations are found when scales are interpreted as 
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unipolar (Schimmack, et al., 2002). This contradicts the psychometric evidence for 
bipolarity. 
Given these issues, Russell and Carroll (1999) suggested the use of a two-step 
procedure to directly control for response format issues. Individuals were first asked if 
they felt any happiness (yes or no). If respondents answered yes, they were then required 
to make ratings on a unipolar scale ranging from slightly to extremely happy. Using the 
same procedure for sad, it was found that only 11% of individuals experienced both 
happy and unhappy to any degree. This conforms to the bipolar model because only a 
small percentage of individuals experienced mixed emotions.  
Bipolar measurement. To effectively measure individuals along a bipolar 
continuum, it is important to establish what a value on a valence dimension represents. 
To elaborate via an illustrative question: Does a value on a valence dimension represent 
emotion intensity or frequency? Reisenzein (1994) found that values in valence are 
differentiated by emotion intensity. That is, the valence dimension is described by a 
continuum from intense sadness at one end to intense happiness on the other. This 
conception allows for the use of bipolar scales as depicted in Figure 3. At any given 
moment in time, a single location on a continuum from very sad to very happy can be 
used to describe the affect valence of an individual. This conception is assumed in the 
Affect Grid, which is a visual 9 × 9 grid – with the fifth row and column representing 
neutrality -- of the core-affect space where individuals mark how they are feeling at a 
given point in time (Russell, Weiss, & Mendelsohn, 1989). This scale has been used to 
examine the temporal dynamics of affective experiences of individuals (Kuppens, Van 
Mechelen, Nezlek, Dossche, & Timmermans, 2007) and an expanded grid has been used 
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in a subsequent study linking affective variability and psychological adjustment 
(Kuppens, Oravecz, & Tuerlinckx, 2010). A recent experience sampling study exploring 
the link between mind wandering and emotions used a single bipolar scale ranging from 0 
„very bad‟ to 100 „very good‟ (Killingsworth & Gilbert, 2010). The extent to which these 
scales are valid depends on whether valence is indeed on a bipolar continuum. In the next 
section, I examine the counter perspective to the bipolar one, which is known as the 
bivariate perspective. 
A bivariate perspective. In contrast to bipolarity, the evaluative space model 
(ESM) (Cacioppo & Bernston, 1994; Cacioppo & Gardner, 1999) posits that a bivariate 
space more completely represents different configurations of affect so that positivity and 
negativity are independent of one another: pleasantness and unpleasantness can be 
coactivated or coinhibited and are not necessarily reciprocal, or mutually exclusive. 
Conceptually, this allows one to account for complex emotional states such as mixed 
feelings of happiness and sadness. Figure 2B represents the full range of permissible 
responses, showing that happiness and sadness can occur (see also Larsen & McGraw, 
2011). 
Because of the aforementioned problems with interpreting the zero-order 
correlation between happiness and sadness, the enthusiasm for its use in resolving the 
controversy has waned (Schimmack & Crites, 2005). Rather, it has been proposed that 
experimental evidence should be used (Diener, 1999). Indeed, a key criticism laid against 
the bipolar perspective is that bipolarity has been found in unspecified situations – that is, 
in naturalistic settings rather than in experimental settings – and bipolarity could simply 
occur because of a low occurrence of sad feelings (Schimmack, 2001). Experimental 
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inducements of happiness and sadness ensure that the possible range of emotional 
experiences is captured. If individuals cannot experience both happiness and sadness, it 
strongly suggests bipolarity, but if mixed feelings are experienced, a bivariate model may 
captures different possible combinations more comprehensively. Therefore, evidence for 
a bivariate perspective has primarily used experimental conditions, or used experiences of 
individuals in specified scenarios when mixed feelings are expected to occur.  
Because of the aforementioned problems associated with the use of the zero-order 
correlation (see also Schimmack, 2001), endorsements of happy and sad are preferred. 
Using a two-step procedure proposed by Russell and Carroll (1999), it has been shown 
that although individuals typically either have happy or sad feelings (co-endorsements 
ranging from 10 to 20 percent), many individuals surveyed after watching the film Life is 
Beautiful (co-endorsements of 44 percent), or when moving out of their dormitories (co-
endorsements of 54 percent), or graduating from college felt both happy and sad (co-
endorsements of 50 percent) (J. T. Larsen, McGraw, & Cacioppo, 2001). In addition, J. T. 
Larsen, McGraw, Mellers, and Cacioppo (2004) presented participants with 
counterfactual comparison scenarios: the experience of winning money with the 
knowledge that they could have won more, or losing money with the knowledge that they 
could have lost more. Asking participants how they felt about the outcomes, they found 
that participants endorsed both good and bad feelings. In a second study, they assessed 
whether participants felt both emotions simultaneously. Participants were asked to press a 
button if they felt good and another button if they felt bad about the outcome. They found 
that participants frequently pressed both buttons simultaneously when the counterfactural 
comparison scenario was presented. 
   
 
10 
Further evidence for bivariate valence comes from J. T. Larsen and McGraw 
(2011) who conducted six experimental studies. Some of the relevant results are 
discussed here. In the first study, a button press measure was used while showing a clip 
from Life is Beautiful versus a control clip. The dependent variable was the number of 
minutes participants pressed both buttons. Participants shown Life is Beautiful had 
significantly longer key presses of both buttons compared to the control. In a second 
study, subjects were asked to indicate how happy and how sad they felt by moving the 
mouse along the x- and y-axes of a 5 × 5 bivariate emotion grid akin to Figure 2B (J. T. 
Larsen, Norris, McGraw, Hawkley, & Cacioppo, 2009). The extent of mixed emotions 
was operationally defined by the minimum score of both happiness and sadness (see 
Schimmack, 2001) and more mixed emotions were found compared to the control 
condition. In the fourth study, the researchers allowed individuals to freely list their 
emotions and compared the results of a clip from Life is Beautiful, a control clip or none. 
Thirty-two percent of the participants in the mixed emotion condition reported positive 
and negative feelings, but none of the participants in the other conditions reported mixed 
emotions. 
To summarize, in specific conditions, there is evidence that happiness and sadness 
are not mutually exclusive. Importantly, happiness and sadness do not simply vacillate 
but are experienced simultaneously and can co-occur at a particular slice in time.  
Bivariate measurement. Given that individuals under specific situations can 
experience both happiness and sadness simultaneously, it has been proposed that they are 
separate unipolar constructs (Cacioppo & Bernston, 1994). Under this conception, 
unipolar scales are proposed for the measurement of happiness and sadness separately. 
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However, because individuals may interpret unipolar scales as bipolar, a two-step 
procedure proposed by Russell and Carroll (1999) needs to be used. Participants were 
first asked if they felt happiness or sadness. If they responded affirmatively, they were 
asked to rate the extent they felt the emotion; otherwise, they were assigned the lowest 
scale score. Because this procedure is fairly inefficient, Larsen and colleagues proposed 
the Evaluative Space Grid (ESG; 2009) whereby individuals could indicate the extent that 
they felt happy and sad within a bivariate space without the use of a two-step procedure. 
This is the 5 × 5 bivariate emotion grid akin to Figure 2B mentioned earlier. Asking 
individuals how they felt about particular stimuli, the researchers showed that the ESG 
distinguished between neutral and ambivalent stimuli whereas a bipolar measure of 
happiness and sadness did not. 
Do mixed feelings violate bipolarity? 
At first blush, the endorsement of both happiness and sadness appears to be 
irreconcilable with the bipolar perspective. Yet, carefully considering the nature of a 
bipolar continuum may provoke a different conclusion. Although black is the opposite of 
white, the grayscale along a black-white divide consists of a mixture of both hues, albeit 
to varying degrees. If color is an apt metaphor for our moods, it stands to reason that 
emotion states close to the middle of a bipolar valence continuum could be described by a 
mix of positive and negative emotion terms. Thus, endorsements of opposing affect terms 
do not necessarily count against bipolarity. Rather, individuals with less valenced 
emotions may endorse both happiness and sadness. Conversely, this perspective predicts 
that more intense experiences of emotions (e.g., pure joy or abject misery) will be 
unlikely to keep close company with opposing affect terms. 
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According to this conception, bipolarity demands mutual exclusion only when 
individuals experience intense emotions, but is less stringent for individuals who have 
middling, neutral, indifferent, or even ambivalent feelings. This view is depicted in 
Figure 2C in which permissible endorsements are generally located in the bottom half 
triangle. I should add that this diagram is purely illustrative and there is no a priori 
reason for why the boundary should be neatly located along the diagonal, or why it 
should be linear. If this model holds, the boundaries remain to be empirically mapped. It 
should be noted that in the traditional bipolar model (shown in Figure 2), endorsements 
outside the L-shaped region occurs because of random or systematic measurement error 
(e.g., acquiescence; Bentler, 1969). However, in the updated bipolar model, there is a 
theoretical expectation for these endorsements. 
Several studies that were purported to support a bivariate perspective suggest this 
new view of bipolarity. Diener and Iran-Nejad (1986) showed in two studies – through 
the use of an experimental design manipulating positive or negative mood and through 
experience sampling across 6 weeks – that when extreme emotions are felt, there is 
mutual exclusion. However, when either a positive or negative emotion is felt at low 
intensity, the other can be on any level. Therefore, individuals across multiple situations 
tended not to experience strong positive and negative emotions and did so only when 
there were low levels of an opposing emotion. Even when mixed feelings were evoked by 
Larsen and colleagues (2004), such as after watching Life is Beautiful, sadness and 
happiness ratings were close to or below the midpoint of the scale indicating mixed 
emotional experiences are on average toward the low end (i.e., slightly to moderate). In 
naturalistic settings such as on graduation day, the average ratings of happiness and 
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sadness were elevated, but sadness averaged 2.07 out of a 0-to-7 scale. When mixed 
emotions were assessed using simultaneous key presses, the intensity of these emotions is 
unknown. If happiness and sadness were consciously assessable, individuals could 
endorse both emotions simultaneously for any period of time, but it does not necessarily 
mean that intense positive and negative emotions were felt.  
There are several psychological theories of affect that are in line with this updated 
bipolar perspective. But before examining these theories, it is important to point out 
practical limitations in the assessment of core affect.  
Assessment of core affect is not objectless. I propose that although the conceptual 
definition of core affect is objectless, its assessment is not. The use of a self-report 
paradigm does not prohibit individuals from expressing feelings based on appraisals of 
objects in their immediate environment or in their memories. Hence, affective quality 
may also influence reports of feelings. This can be illustrated based on casual polling 
done on a friend of mine naïve to my purpose. He gave himself a rating of 3 out of 5 on 
happy and explained that he had a good day. But immediately after that, he rated himself 
2 out of 5 on unhappy because he had an upcoming test the next day. This anecdotal 
observation suggests that a pure assessment of core affect unadulterated by affective 
quality is untenable. Individuals are free to decide who and what to think about when 
asked about their feelings. 
This idea is in line with the conceptual act model of emotions (Barrett, 2006; 
Lindquist & Barrett, 2008) which proposes that individuals experience emotions when 
they combine core affect with conceptual knowledge about emotions. Individuals 
automatically bind object(s) and their properties –in their situations or memories – to core 
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affect when reporting their feelings (Barrett, et al., 2007). I do not mean to suggest that 
thoughts – rather than core affect – are fundamentally assessed in self-reports. Instead, I 
propose that when individuals make responses to indicators of core affect, they naturally 
draw on objects and their affective qualities to make sense of how they feel. It is also 
important to clarify that this does not mean that reports of emotions are invalid; that is, 
individuals do genuinely experience these emotions. However, given that core affect is 
defined as objectless, self-reports capture additional aspects irrelevant to the construct at 
hand. 
Due to these issues, when core affect is assessed via self-reports, a spread of 
endorsements for positivity and negativity is expected for feelings of relatively lower 
intensities and there is little necessity for mutual exclusion. With high intensities, 
endorsements of indicators would reflect strict bipolarity.  
I propose that self-reports capture core affect and additional mental processes. 
However, with the use of multiple indicators, the construct of core affect can still be 
localized. Psychometrically, I expect that the response probabilities to indicators along 
the bipolar continuum to shift systematically, with core affect estimated where the 
highest likelihood of endorsement is as depicted by Figure 5. This issue will be 
elaborated on later. I will first discuss the relevant psychological theories for this 
perspective. 
Psychological perspectives for reports of mixed emotions 
Mood congruency of memory refers to the match between a person‟s core affect 
and his or her thoughts such as memories and judgments. This is rooted in a network 
theory of emotion (Bower, 1981, 1987) in which affect serves as a node that is associated 
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with objects congruent with the experienced affect. Based on spreading activation theory 
(Collins & Loftus, 1974), affect can influence the extent to which affectively laden 
thoughts (i.e., objects and their affective qualities) are assessed. One of the hypotheses 
deriving from this theory -- which has been supported in multiple studies (Mayer, Gashke, 
Braverman, & Evans, 1992; Mayer, McCormick, & Strong, 1999) -- is that individuals 
are more likely to access thoughts that are close to their current core affect. Therefore, 
when feelings of less intensity are experienced, objects with varying degrees of positivity 
and negativity are still easily accessible. By implication, endorsements of both happiness 
and sadness are more likely. When more intense feelings are experienced, individuals are 
less open to oppositely valenced objects or object properties. This explains in part why 
individuals are more likely to endorse indicators of happiness and sadness when located 
in the middle of the continuum as compared to at the extremes.  
As an extension to the mood congruency hypothesis, mood congruency of 
attention may also play a role. There is considerable research showing that individuals 
orient their attention toward environmental stimuli relevant to their moods (Dalgleish & 
Watts, 1990) -- individuals who are anxious attend more to threat stimuli. Recent 
evidence also suggests that depressed individuals have enhanced attention facilitation to 
negative words as compared to controls (Leung, Lee, Yip, Li, & Wong, 2009). When 
making self-reports of core affect, individuals who are experiencing affect closer to 
neutrality are more able to attend to pleasant and unpleasant information. At the extremes, 
individuals selectively attend to mood-congruent information. It may also be the case that 
mood-incongruent objects in the environment are inhibited. 
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Going back to the example of my friend, it is likely that he was experiencing core 
affect close to the middle of the continuum which allowed him to access thoughts about 
his day which went well and subsequently move his attention toward an upcoming test 
the next day. Consider the following thought experiment. If my friend had won the lottery, 
it would have been harder for him to think about the upcoming test because of his intense 
happiness. 
Affect functions as a motivational state. I have argued that responses to indicators 
of core affect are not limited to pure instantiations of feelings devoid of thoughts about 
objects and their affective qualities. Affect also has motivational properties that are 
described when individuals make self-reports. A functional analysis of affect and 
empirical research has shown that affect acts like a motivational state (Brehm, 1999; 
Miron, Parkinson, & Brehm, 2007). Affect supplies an urge and directs behavior to reach 
a goal. Motivational states generally increase with task difficulty up to a certain point 
before decreasing in intensity. Similarly, it has been shown that for an instigated affect 
(i.e., pleasantness or unpleasantness), intensity is higher when a reason to feel otherwise 
was stronger (Brehm, Miron, & Miller, 2009). Instigated affect intensity increases up to a 
certain point before decreasing in intensity. Of particular relevance is that when both 
instigated affect and opposing affect are measured, both feelings are present with some 
degree of intensity (Brehm & Miron, 2006). That is, there was no mutual exclusion in 
opposing affect. However, across multiple studies, higher instigated affect intensity 
occurred with lower intensities of opposing affect, and the converse was true. There was 
an inverse relationship between intensities of instigated affect and opposing affect. This 
is consistent with evidence from the bivariate perspective showing that although 
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happiness and sadness are not mutually exclusive, and when negative feelings occur, 
positive feelings are lowered in intensity (Schimmack, 2001), and the converse is true (J. 
T. Larsen, et al., 2004). Figure 5 graphically shows that in a “moderate happiness” 
condition, individuals may exhibit strong mutual exclusion. However, even when reports 
of mixed feelings occur, individuals can be shown to be either fairly “neutral” or “slightly 
happy” because the endorsement regions shift. Therefore, a single location on a bipolar 
continuum sufficiently captures the unidirectional shifts in happiness and sadness despite 
the occurrence of mixed feelings. 
Summary and a potential limitation. The argument made so far is as follows. Core 
affect indicators are fallible because they include superfluous cognitive and motivational 
processes and, undoubtedly, random error. These are legitimate responses but are 
irrelevant to the construct of core affect as has been defined. Mixed emotions are 
expected for low levels of intensity along the valence continuum (see Figure 2C and 
Figure 5) because of mood congruence. Additionally, when mixed emotions occur, the 
valence level of individuals can still be located at a single point because the endorsement 
regions of indicators shift. Consistent with bipolarity, the research on motivational states 
suggests that intensities of current emotion are inversely related to opposing emotions 
and there is evidence from a bivariate view supporting this view.  
Nevertheless, this argument alone still does not adequately address the problem 
that intensities of happiness and unhappiness may in fact not be reciprocal. There is some 
peripheral evidence to suggest this. In one of the three studies examining mixed emotions, 
the average levels of happiness and sadness both increased on graduation day compared 
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to a typical day (J. T. Larsen, et al., 2001). It is unlikely that a subsample became sadder 
while others were happier because the proportion of mixed emotions increased as well.  
In my view, the key argument from a bivariate perspective is that a single point 
along a valence continuum is generally insufficient for describing an individuals‟ core 
affect. Therefore, the occurrence of mixed feelings alone is insufficient evidence that a 
bivariate perspective should be endorsed. Rather, there needs to be evidence showing that 
a bimodal distribution of mixed feelings typically occur as shown in Figure 6A. 
Otherwise, any occurrence of mixed feelings in the forms shown in Figure 5 can still be 
explained by a single location of core affect. Therefore, a bivariate perspective proposes 
that individuals not only experience mixed emotions, but would reject the fact that less 
intense emotions are descriptive of their feelings when they experience mixed emotions. 
It needs to be consistently shown that the bivariate pattern should be represented by a 
lack of co-endorsements of less intense emotions as shown in Figure 6B, rather than 
Figure 2B. In this scenario, individuals in general have moderately high levels of 
happiness and levels of sadness that are distinguished by two separate locations on core 
affect. If this is found, a bivariate structure of core affect should be preferred to the 
updated bipolar perspective.  
On the other hand, if a unimodal distribution of responses along a bipolar 
continuum is found as shown in Figure 5, it is likely that a bipolar model is valid even 
when mixed feelings occur. The bivariate pattern expected is depicted by Figure 2C. 
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Do individuals endorse items close to their core affect? Yes, if they use an ideal point 
response process. No, if they use a dominance process. 
One of the implicit assumptions underlying the arguments for an updated bipolar 
model -- and even the necessary evidence to support a bivariate perspective -- is the idea 
that individuals endorse emotion terms that are closer to their core affect, or multiple core 
affects for that matter. Yet, they are also more likely to disagree with terms that are 
further away from their core affect in the affect space as shown in Figure 5. Therefore, it 
is important to ask whether such a response model is tenable and testable. 
Ideal point response process. The ideal point response process is consistent with 
the proposed conceptual model of bipolarity. The ideal point model posits that 
individuals are located at only a single point on a continuum, but individuals endorse 
items that are the closest descriptors of their latent trait standing (Thurstone, 1927a, 
1927b, 1928). Conversely, respondents disagree with an item because their latent 
standing is either too low or too high compared to the item location (Roberts, Donoghue, 
& Laughlin, 2000). Endorsements primarily reflect the degree to which items are 
appropriate self-descriptors, operationally defined by the proximity between the item 
location and the person‟s latent standing. As depicted in Figure 7, when a neutral item is 
presented, the probability of endorsement rises when individuals are located in the middle 
of the continuum but is lower when individuals are located at the extremes. By extension, 
when a high happiness item is present, individuals who are moderate in happiness have 
lower probabilities of endorsing the item as compared to individuals with high levels of 
happiness.  
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This response process would lead to a set of responses between opposing 
emotions as reflected in Figures 2C and 5. This also describes the pattern of 
discrimination even among core affect indicators that have valences in the same direction. 
Indeed, one unique aspect about the responses shown in Figure 5 is that individuals 
differentiate the emotion descriptors applied to their current feelings. Take the example 
of individuals who have high levels of happiness. Although it is highly unlikely for them 
to endorse any feelings of sadness, they also have low probabilities of describing 
themselves as feeling neutral and only have medium probabilities of describing 
themselves as moderately happy.  
Preliminary evidence for an ideal point response process. Recent research has 
shown that individuals use ideal point responding in self-reported typical behaviors like 
attitudes, personality and interests (Roberts, Laughlin, & Wedell, 1999; Stark, 
Chernyshenko, Drasgow, & Williams, 2006; Tay, Drasgow, Rounds, & Williams, 2009) 
and it has been suggested that individuals respond to self-reports of emotions in the same 
manner as well (van Schuur & Kiers, 1994). Research on emotional differentiation (or 
emotion granularity) shows that there are individual differences in the specificity of how 
people express emotions – some use general concepts whereas others are more specific 
(Barrett, 2004; Barrett, Gross, Christensen, & Benvenuto, 2001). This is consistent with 
the idea that on average, individuals distinguish even among core affect indicators that 
are valenced in the same direction because levels of intensities closer to their core affect 
are more appropriate than others. Individuals feeling “extremely happy” would not 
endorse items close to “moderately happy” because they do not capture their experience 
of intense positivity. 
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Dominance response process. It is important to contrast the ideal point response 
process with traditional measurement models which assume individuals respond with a 
dominance response process. This is because dominance response processes are 
incompatible with the notion that mixed feelings can occur if happiness and sadness are 
truly bipolar.  
Historically, procedures that assume a dominance process like PCA and EFA 
were developed for the measurement of cognitive abilities (Spearman, 1904; Thurstone, 
1945); however, many researchers have applied such models more generally to self-
reports of emotions, personality, attitudes, and interests. Nevertheless, research on this 
issue suggests that a dominance model is more easily reconciled with the measurement of 
maximal performance attributes like cognitive ability than with self-reported typical 
behaviors like personality or emotions (Cronbach, 1949; Hofstee, 2001; Tay, et al., 2009). 
Maximal performance attributes are defined interchangeably by terms like threshold 
limits (e.g., weight lifting) or capacity (e.g., tolerance for pain). These physical examples 
mirror psychological constructs that are commonly measured by delivering a series of 
items that vary in difficulty so as to test the boundaries of an individual‟s ability. It 
logically follows that a higher latent trait level leads to an increased probability of 
overcoming/endorsing items located lower on the continuum. Therefore, the probability 
of endorsement monotonically increases with higher latent trait levels as depicted in 
Figure 7. 
Because a dominance model assumes that the probability of endorsement 
monotonically increases with higher latent trait levels, the theoretical expectation is that 
for a moderately happy individual, s/he would endorse items that are lower in valence. 
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This is presented in Figure 8 after the reverse scoring of negatively valenced items. It 
becomes immediately obvious that any antithetical item content should not be endorsed 
(before reverse scoring). Therefore, this model is incompatible with the notion that mixed 
feelings are permissible. This conforms to the traditional view of bipolarity which 
assumes mutual exclusion. 
Happiness and Sadness: Solving the persistent problem of lower than expected inverse 
correlations 
Unipolar response formats can result in an L-shaped bivariate response resulting 
in attenuated zero-order correlations between happiness and sadness (Diener & Iran-
Nejad, 1986; Russell & Carroll, 1999). On the other hand, individuals generally view 
these scales as bipolar (Schimmack, et al., 2002; Segura & Gonzalez-Roma, 2003) and 
one should expect to see large negative correlations. However, this has not been 
consistently borne out in past studies. Researchers have explored many different issues 
such as acquiescence (Bentler, 1969), or the choice of valence indicators in the core 
affect space (Russell & Carroll, 1999). Therefore, lower than expected negative 
correlations have generally been found and this is puzzling. 
Ideal point responding. I propose that lower than expected negative correlations 
occur because individuals use an ideal point response process when responding to core 
affect indicators. To illustrate this issue, consider how endorsements along a bipolar 
continuum might look when an ideal point process is used as shown in Figure 5. When 
individuals are located near the middle of the continuum, they can endorse a range of 
positively and negatively valenced items. This would naturally lower the zero-order 
correlations. This problem is accentuated when during core affect assessment individuals 
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do not have any strong feelings in particular. Therefore, we expect to see a bivariate 
distribution of responses as depicted in Figure 2C, which violates the assumption of 
linearity, leading to lower negative zero-order correlations. 
Intensity of emotions. Interestingly, although it has been proposed that happiness 
and sadness should be inversely correlated at -1.00 because they are located in structural 
opposition to one another, researchers have not taken into account the intensity of the 
feelings. I propose that because of ideal point responding, positive and negative emotion 
indicators (e.g., “slightly happy” and “slightly sad”) close to the middle of the bipolar 
continuum would have inverse correlations that are smaller in magnitude as compared to 
positive and negative items that are further apart along the continuum (e.g., “extremely 
happy” and “extremely sad”). For example, intense happiness and sadness are highly 
incompatible and should result in a theoretical correlation of -1.00; on the other hand, 
moderate levels of happiness and sadness would have a smaller inverse theoretical 
correlation. 
Core affect distribution. Even if the intensity of emotion is taken into account, 
another problem becomes quickly apparent. This is related to the distribution of core 
affect which could affect the observed relationships (cf. Rafaeli & Revelle, 2006). If there 
are few participants located at either extreme, low endorsements at both poles can lead to 
low negative correlations. For example, if there are few participants experiencing either 
“extreme happiness” or “extreme sadness”, the simultaneous occurrence of non-
endorsements on both items may greatly attenuate their inverse correlation.  
Structural implications. A closely related problem is that past analytic methods 
relying on dominance procedures – such as PCA and FA -- for assessing bipolarity rely 
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heavily on zero-order correlations (Russell & Carroll, 1999). If a scale is truly bipolar and 
individual responses follow an ideal point process, one can derive two ostensibly 
orthogonal dimensions when a statistical technique that assumes linearity is applied. Why 
does this occur? In testing the dimensionality of a set of affect terms ranging from sad to 
neutral to happy, PCA or FA of responses (R. J. Larsen & Diener, 1985; Russell, 1980; 
Robert. E. Thayer, 1978; Watson & Tellegen, 1985) only yield large loadings for more 
extreme emotions. In contrast, neutral emotion terms would have low loadings on the 
valence dimension. If so, the indicators may be construed as separate from a 
unidimensional bipolar continuum. When resultant loadings are plotted in a two 
dimensional space, a semi-circular structure will be found, with the first dimension 
correlating with the actual item locations on the continuum, and the second dimension 
purely a statistical artifact.  
Figure 9 displays the component loading plot and the screeplot from a correlation 
matrix for simulated unidimensional ideal point data (Items A to J were equally spaced 
on the first dimension) for 100 simulees (Davison, 1977). First, notice that the screeplot 
displays two components when only one bipolar continuum was used to simulate the data. 
Second, the component loadings form a semi-circle when plotted against each other; 
more importantly, if an orthogonal rotation (e.g., varimax) is undertaken, two separate 
components will be obtained. From Table 1, we see that items at the end points (e.g., A, 
B and C) have moderate but negative loadings (ranging from -.33 to -.54) on the first 
rotated component primarily defined by variables on the other bipolar end. The relevance 
to examining affect bipolarity is striking if one were to relabel items to represent the 
bipolar pleasant-unpleasant continuum. For example, suppose items A, B, and C were 
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“pleasant”, “happy”, or “pleased” and items H, I, and J were “miserable”, “unhappy” or 
“unpleasant”. Importantly, this shows that the correlation coefficient can be attenuated 
because individuals use a response process of endorsing items that are most self-
descriptive of their moods. Applying analytic techniques assuming linearity leads to two 
ostensibly unrelated components even though items may lie on opposing ends of a single 
continuum. 
Notably, this phenomenon was pointed out in the past (Coombs, 1975; Coombs & 
Kao, 1960; Davison, 1977) but has not received empirical attention until recently (P. E. 
Spector, Van Katwyk, Brannick, & Chen, 1997; van Schuur & Kiers, 1994). In an 
application of a three-mode factor analysis, a two-dimensional core affect structure was 
found as shown in Figure 1 (Stanley & Meyer, 2009). However, further analyses revealed 
that happiness and sadness could be further separated as two components. Although some 
have taken these as evidence against bipolarity (J. T. Larsen & McGraw, 2011), the 
authors suggested this was a methodological artifact. Indeed, as demonstrated by Russell 
and Carroll (1999), ideal point responding can result in systematically attenuated zero-
order correlations. Submitting these correlations to exploratory factor analysis (FA) and 
varimax rotation can yield independent unipolar factors that are mistaken for evidence 
against bipolarity. 
Summary. Due to the possible issues related to (a) ideal point responding, (b) the 
intensity of emotions, (c) the distribution of core affect, the relationships between 
happiness and sadness have not been found to be as strong as might be expected. Further 
analysis through the use of conventional structural models that rely heavily on the zero-
order correlation may be misleading.  
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Therefore, I propose that a careful examination of the response process to 
emotions is important. If this process holds, we will be able to ascertain whether 
emotions terms are located on a unidimensional construct with intense happiness and 
sadness located at the endpoles. This overcomes the traditional limitations of zero-order 
correlations. 
Defining the population of interest for comparing the response models 
 A significant issue encountered in testing the response models is in deciding what 
population of individuals and events that one wishes to generalize to (Messick, 1995; 
Shadish, Cook, & Campbell, 2002). It may be helpful to recall that one main contention 
between the bipolar and bivariate perspective is in the choice of situations chosen for 
analysis. The bipolar perspective has been generally shown in typical situations. On the 
other hand, evidence for bivariate perspective – specifically the high occurrence of mixed 
feelings – has primarily been shown under experimental conditions or in specific 
situations when such patterns are expected. 
In my dissertation, I choose to test the validity of the ideal point models versus 
dominance models for core affect in typical situations for several reasons. Foremost, I 
argue that it is more parsimonious to develop a structural model under general conditions 
rather than under specific conditions. Although mixtures of happiness and sadness occur, 
they occur under specific situations. It is less representative of how individuals 
experience feelings in general. Indeed, it is acknowledged that individuals usually 
experience happiness and sadness as opposed to one another (Cacioppo & Bernston, 
1994; J. T. Larsen, et al., 2001).The assumption underlying the bivariate argument is that 
it is better to err on the side of being over-inclusive than under-inclusive. However, if a 
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bipolar structure can account for mixed emotions, it may be sufficient to account for most 
scenarios. 
Second, a structural model applicable to typical situations may be able to 
incorporate unique situations. For instance, if the structure of bipolarity generally holds, 
response functions of individuals can be modeled using multiple ideal points as shown in 
Figure 6 (cf. Lee, Sudhir, & Steckel, 2002). Therefore, the bipolar structure is typical and 
invariant across multiple conditions, but response functions of individuals can change in 
unique situations.  
Third, a potential methodological limitation of using experimental conditions is 
that the salience of experimental stimuli results in individual feelings that are directed 
toward specific objects and/or object properties. In effect, we do not capture core affect in 
its conceptual sense, but rather feelings about situations or stimuli. For example, the 
demonstration that a bivariate scale accounts for ambivalent emotions, whereas a bipolar 
scale did not was based on emotions toward presented stimuli (J. T. Larsen, et al., 2009). 
As a side note, I believe that regardless of a bivariate or bipolar perspective, multiple 
indicators of core affect should be used. So the argument that a single bipolar scale does 
not capture ambivalent feelings is not a strong one. 
Fourth, for the purposes of my dissertation, I argue that the applicability of the 
proposed model to typical situations is the first primary hurdle. If the ideal point model of 
bipolarity does not hold in typical situations, there is little reason to expect that it should 
hold under experimental conditions. Evidence contrary to the bipolar model under 
general conditions would present a strong argument that the updated bipolar model is 
invalid. 
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Summary of purposes 
The goal of the dissertation is to show that an ideal point response process suits 
self-reported core affect better than to a dominance response process. I propose that 
individuals are located at a single point on a continuum, but endorse emotion terms that 
are close to their affective state. This is consistent with the updated bipolar view which 
allows for the frequent occurrence of mixed feelings. It would demonstrate that mixed 
emotions are not necessarily incompatible with bipolarity. The use of an ideal point 
response process may also explain why lower than expected inverse correlations have 
been found between happiness and sadness. Additionally, this could affect the validity of 
dimensional inferences that stem from dominance procedures such as PCA and FA. On 
the other hand, if a dominance response process holds, it suggests a form of bipolarity 
that is consistent with the strict bipolar perspective. If so, there would be little evidence 
for the updated bipolar model.  
Overview of Current Studies 
Study 1. Core affect indicators that are closely aligned with the valence continuum 
will be used to examine whether an ideal point response process – as compared to a 
dominance process -- holds. In a sample of 412 participants, I expected to see that the 
ideal point model will produce better model-data fit as compared to the dominance 
process. Further, there should be good absolute fit indicating that a single bipolar 
continuum underlies the valence continuum. For the purposes of comparison, I presented 
a Black-White bipolar color continuum to determine if perceptions of color share similar 
properties to the perceptions of valence. Applications of FA to these data should reveal 
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two dimensions. Further, PCA loadings would exhibit a horseshoe pattern shown in 
Figure 9 consistent with ideal point responding to a single bipolar dimension.  
To establish the generalizability of ideal point responding, this model was also 
applied to subscales from a widely used inventory – the Positive and Negative Affect 
Schedule Expanded Version. The PANAS-X was constructed using the psychometric 
principles of dominance responding. Because items were selected to conform to these 
principles, items that are located close to the middle of the continuum – that is, those 
which exhibit the most unfolding -- are most likely removed from the data. Even when 
emotion indicators are constructed using dominance procedures, the discrepancy between 
the fit of an ideal point and dominance model should not be large. Therefore, for 
PANAS-X, an ideal point model may not fit the data as well as a dominance model. 
However, to the extent that an ideal point model can account well for the data suggests 
that the response process is generalizable and not merely contingent on the type of scale 
used or response format.  
The PANAS-X indicators are not conceptually aligned with the valence 
dimension because they incorporate an additional component of activation. Nevertheless, 
I suspect that valence could be a substantial component underlying the subscales. For 
example, both PA and NA can be described in part by Valence as shown in Figure 1. 
Therefore, although a two-dimensional model can be fit to positive and negative valence 
indicators, valence largely underlies these indicators. It may be possible that an ideal 
point model can consistently locate positive and negative valence indicators on along a 
single continuum that corresponds to valence. If valence constitutes a cardinal dimension, 
these locations should correspond to the first dimension of principal components analysis 
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(PCA) as the first component accounts for the most variability. This also conforms to the 
pattern of component loadings shown in Figure 9 where items are located along 
component 1 and the second component is an artifactual dimension. 
Study 2. Using a separate sample of 250 participants, I sought to replicate the first 
study by presenting a larger set of core affect indicators along a valence continuum. 
Again, it was expected that an ideal point model would produce better model-data fit as 
compared to a dominance model.  
Study 3. To validate the findings from Study 1, I applied the ideal point model to 
the subscales of the PANAS-X using a larger sample of 1,027 participants that was used 
to construct the PANAS-X. It was expected that an ideal point model would perform 
reasonably well compared to the dominance model. 
Study 4. To determine the generalizability of ideal point responding across the 
world, a sample of 9,136 undergraduate students from 13 countries was analyzed. A 
smaller set of emotion indicators that are fairly close to the valence continuum was 
examined. It was expected that an ideal point model would fit the data substantially better 
compared to a dominance model. Further, I expected that the terms “Happy” and “Sad” 
would generally bookend this continuum. 
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STUDY 1 
In the first study, I used grading adverbs (e.g., “extremely” and “slightly”) to 
specify core affect indicators that are closely aligned to the valence continuum. In doing 
so, I could determine whether a unidimensional ideal point model sufficiently described 
the data. Aside from the evaluating model-data fit, strong evidence for bipolarity would 
take the form of a gradation of emotion terms along the latent continuum; that is, emotion 
terms are ordered in such ways that opposite emotions of high intensity lie on opposite 
ends, with neutral and less intense items in between. More extreme terms (e.g., 
“extremely happy” or “extremely sad”) would anchor the end points of the bipolar 
continuum and whether less intense emotions (e.g., “slightly happy”) or a neutral item 
would fall in the center of the continuum. I also explored how individuals perceive and 
describe a specific slice of color from a bipolar black-to-white continuum. Do individuals 
use an ideal point response process and are the results similar to that found for emotions? 
Finally, the PANAS-X was also administered to the participants and I determined 
whether ideal point models provide equally good fit to dominance models and whether 
ideal point models could pick up on the valence dimension in PANAS-X subscales. 
Method 
Participants. Four hundred and twelve undergraduate students (34% male; 66% 
female) from the psychology subject pool in a large Midwestern university participated in 
this study. The average age of participants was 19.39 (SD = 1.48) and there was a mix of 
racial (33% Asian; 5% Black; 56% White; 8 % others) and ethnic identities (7% Hispanic 
or Latino; 93% Not Hispanic or Latino). 
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Materials and Procedure. All measures were administered online in a computer 
laboratory. Several sets of measures were used: (a) Valence Descriptors were created to 
measure responses along the proposed bipolar continuum. These included eleven graded 
adverbs of happy and sad (e.g., “extremely happy” to “sad” to “extremely sad”).  The 
term “usual” was also included to determine the extent individuals were experiencing 
typical feelings. Participants were asked if the emotion term described their current 
feelings. Responses were recorded using a yes/no format. All items were randomly 
presented and only one item was presented at a time; (b) akin to Valence Descriptors, 
Color Descriptors based on graded adverbs of black and white (e.g., “extremely black” to 
“extremely white”) along with “neutral”. The instructions and item layout are shown in 
Figures 10A and 10B, respectively. A dichotomous yes/no item response format was used. 
A color was randomly presented to each individual from the following probability 
distribution: white (.15), black (.15), light gray (.35), dark gray (.35); (c) a 60 item 
measure of the PANAS-X as shown in Appendix A was used to measure current affect. 
Responses were recorded on a 1 („very slightly or not at all‟) to 5 („extremely‟ scale). 
Items were separated into eight blocks and these blocks were randomly presented with 
items randomized within each block; (d) Free-listed emotions. Fehr and Russell (1984) 
developed a free listing of emotion terms in a series of experiments. These emotion items, 
shown in Appendix B, were also presented to participants. Participants rated these items 
on the same response scale as the PANAS-X. Further, because some of the listed emotion 
terms were ambiguous (e.g., “sex”, “giving”, and “tears”), participants could select the 
option “not an emotion”. Free listed items were presented in 17 blocks. Blocks were 
randomized and items were randomized within each block. 
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Analysis. Item response theory (IRT) models corresponding to the ideal point and 
dominance response process were the Generalized Graded Response Model (GGUM; 
Roberts, et al., 2000) and the 2-parameter logistic model (2PLM), respectively. For 
dichotomous data, the GGUM model (Roberts et al., 2000) is given by the following 
equation, 
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where i , i and 1i denote the i
th
  item‟s discrimination, location and subjective 
threshold parameters respectively. Although there are a variety of IRT ideal point models 
available (e.g., Andrich & Luo, 1993), the GGUM is the most general and has been 
shown to be applicable to self-reported behavior such as attitudes (Roberts, et al., 1999), 
personality (Chernyshenko, Stark, Chan, Drasgow, & Williams, 2001; Chernyshenko, 
Stark, Drasgow, & Roberts, 2007; Stark, et al., 2006), and vocational interests (Tay, et al., 
2009). For polytomous data, the GGUM model extends to include additional subjective 
threshold parameters (see Roberts et al., 2000 for details of the formula). The 2PLM is 
expressed mathematically by 
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where ia and ib analogously represent the item discrimination and location. The 2PLM is 
a dominance model commonly applied to self-reported behavior such as personality and 
attitudes (Fraley, Waller, & Brennan, 2000; Reise & Waller, 1990; Waller, Tellegen, 
McDonald, & Lykken, 1996; Waller, Thompson, & Wenk, 2000). For polytomous data, a 
Graded Response Model (GRM; Samejima, 1969) was used, where the probability of 
endorsing the response option k, k=1,…,K, on item i is given by 
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and refers to the probability of a response in category k or higher. Additionally, 
*
,1( ) 1i jP   and 
*
, 1( ) 0i K jP   . Given that self-reported typical behaviors subsume self-
reported emotions, I expect that these models would best represent the contrasting 
response processes.  
 Fit of the IRT models was evaluated based on the doubles and triples adjusted (to 
a sample size of 3000) χ2/df fit statistic (Drasgow, Levine, Tsien, Williams, & Mead, 
1995). Past research evaluating the fit of ideal point and dominance models has compared 
the relative fits (Stark, et al., 2006; Tay, et al., 2009). Indeed, a simulation study has 
shown that a comparison of relative fit with the adjusted χ2/df is able to discriminate 
between data generated from an ideal point or dominance response process (Tay, Ali, 
Drasgow, & Williams, 2011). To ascertain fit, it has been proposed that a value smaller 
than 3 indicates reasonable to good fit (Drasgow, et al., 1995).  
To determine whether a specified CFA model fits the data, a range of model fit 
indices were utilized (Hu & Bentler, 1999). Model-data fit was evaluated with: (a) 
comparative fit indices, which compare the hypothesized model to the independence 
model, including the Tucker-Lewis index (TLI; also known as the nonnormed fit index) 
and the comparative fit index (CFI) (Bentler, 1990; Bentler & Bonett, 1980). The closer 
they are to 1.00, the better the fit. It has been recommended that values around 0.95 or 
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higher show good model fit (Hu & Bentler, 1999); (b) the root mean squared error of 
approximation (RMSEA) was also examined. A RMSEA value of zero indicates that the 
model fits the data exactly. The criteria proposed for RMSEA are values smaller than 
0.06 (Hu & Bentler, 1999), indicating reasonable model-data fit. 
 It has been shown that ideal point responding on a bipolar dimension can result in 
two ostensible dimensions in PCA. Importantly, the item locations along the bipolar 
dimension correspond to item loadings from the first principal component. I examined 
the extent to which the estimated ideal point model locations correspond to principal 
component loadings via the zero-order correlation. A high correlation would conform to 
the hypothesis that a single bipolar dimension underlies the data.  
Selected emotion indicators may not strictly lie along the valence continuum (i.e., 
they may include an added component of activation like indicators of PA). To determine 
the extent to which variability is accounted for by activation, it is useful to compare the 
variance accounted for (VAF) when PCA is applied to truly unidimensional ideal point 
data and the VAF by PCA in the empirical data. To achieve this, I use the estimated ideal 
point model parameters to simulate 100 datasets with sample sizes equal to the empirical 
data. Then, PCA was applied to these datasets -- specifically, the tetrachoric correlations 
for dichotomous data and Pearson correlations for polytomous data -- and an average 
estimate of the VAF by the first two dimensions is obtained. These values were compared 
to the VAF by PCA in the empirical data. Results from this procedure will be referred to 
as simulated VAF. 
 The statistical package used for estimating an ideal point IRT model was 
GGUM2004 v1.1 (Roberts, Fang, Cui, & Wang, 2004). The statistical packages used to 
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estimate dichotomous and polytomous dominance IRT models were BILOG-MG 
(Zimowski, Muraki, Mislevy, & Bock, 1996) and MULTILOG 7.03 (Thissen, Chen, & 
Bock, 2003), respectively. The application of dominance IRT models requires reverse 
scoring. Following past analytic procedures (Tay et al., 2011), negatively valenced items 
were reverse coded first. Then, item-total correlations were examined for the “neutral” 
item. In this case, a negative item-total correlation was found and the “neutral” item was 
reverse coded.  
A separate computer program FORSCORE (Williams & Levine, 1993) or 
MODFIT  v2.0 (Stark, 2001) was used to estimate the doubles and triples adjusted χ2/df. 
Factor analytic models were estimated with Mplus 6.1 (Muthén & Muthén, 2007). Where 
the data were dichotomous, I used the Mplus diagonally weighted least squares 
(WLSMV) estimation algorithm instead of maximum likelihood (ML). 
Valence Descriptors 
Descriptive statistics. The means, standard deviations and tetrachoric correlations 
among the valence descriptors are presented in Table 2. Seventy-five percent of 
individuals were experiencing their “usual” feelings. Therefore, this sample of emotion 
data represents individuals‟ emotions on a typical day. The mean endorsements show that 
the majority of individuals experienced “neutral” to “moderately happy” feelings but few 
individuals felt “very sad” or “extremely sad”. Interestingly, we see that “extremely 
happy” was only slightly correlated with “moderately happy” (r = .07) and even 
negatively correlated with “slightly happy” (r = -.25). This is consistent with the proposal 
that individuals use an ideal point response process: People discriminate between 
emotion descriptors that are valenced in the same direction and therefore it appears 
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unlikely that individuals use a dominance process. One possible argument for a 
dominance process is that individuals generally experience moderate happiness and do 
not endorse high levels of happiness. However, this proposition is less likely because this 
would merely attenuate the positive correlation between “extremely happy” and 
“moderately happy” because individuals who endorse high levels of happiness should 
also endorse lower levels of happiness. 
Fit of ideal point versus dominance response models. I tested whether an ideal 
point or dominance response process was more appropriate. To do so, I compared the 
relative fit of an ideal point IRT model and a dominance IRT model (Tay, et al., 2011). 
Foremost, the valence descriptors – with the exception of “usual” were submitted – to 
ideal point and dominance IRT analysis. Because of the low endorsement rates of “very 
sad” and “extremely sad”, these were not estimable and were dropped from the analyses. 
The estimated item parameters and adjusted χ2/df fit statistics are presented in Table 3. A 
comparison of the adjusted χ2/df statistic showed that the average doubles and triples 
were both lower for the ideal point GGUM, indicating better fit to the data. An 
examination of the ideal point item locations (δ) showed that “extremely happy” and 
“moderately sad” were located at the end poles of a single dimension, with the exception 
of “neutral” which was estimated at -2.09. The plots of the item response functions 
(IRFs) are shown in Figure 11. These demonstrated that individuals discriminate between 
emotion indicators, because the curves peak at specific locations along the continuum. 
Items that were less intense were located in the middle of the continuum. The item 
“neutral” is problematic. It was located at the end of the continuum which is unexpected. 
Further, the large τ of -2.76 results in a “fat” curve and it has low discrimination. This 
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strongly suggests that participants did not interpret “neutral” as an emotion descriptor 
between happy and sad, and it was tapping a separate dimension. Indeed, cluster analysis, 
shown in Figure 12, revealed that the item “neutral” was clustered separately from the 
other indicators. 
In a subsequent analysis, I dropped the item neutral. Table 4 presents the 
estimated item parameters and adjusted χ2/df fit statistics. The fit values were fairly 
similar to that obtained with the neutral item, with the ideal point GGUM providing a 
substantially better fit. The δ parameters of the valence descriptors line up with my 
conceptual expectations. As observed in Figure 13, the item response functions show that 
individuals who experience intensely happy feelings (i.e., have latent trait value of θ = 2) 
have a high probability of endorsing items like “extremely happy” and “very happy”. 
They have lower probabilities of endorsing “moderately happy” and almost zero 
probability of endorsing any oppositely valenced emotion. However, individuals close to 
the middle of the continuum still had low probabilities of endorsing sadness items. 
The absolute fit of the data for the ideal point model was poor as the adjusted χ2/df 
was still fairly high. The adjusted χ2/df is sensitive to item redundancy (Tay, et al., 2009). 
This is because, unlike classical test theory (CTT), an IRT conceptualization focuses on 
whether additional unique information can be gleaned by an item (Hulin, Drasgow, & 
Parsons, 1983). Several item pairs shown from the doubles adjusted χ2/df from both the 
ideal point and dominance IRT models were very similar: “extremely happy” and “very 
happy”, “a little happy” and “slightly happy”, “a little sad” and “slightly sad”. This was 
consistent with the clustering solution of valence descriptors shown in Figure 12. When 
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one item from each pair was dropped, the absolute fit was excellent for the ideal point 
model but not the dominance model as shown in Table 5.  
To rule out the possibility that the ideal point model could simply fit two 
dimensional dominance data well, I also examined the fit when both models were 
separately fit to the positive and negative valence dimensions. Table 6 shows that this 
was not the case. The ideal point model consistently fit better than the dominance model 
on every count. 
Relationship between happiness and sadness. In Table 2, we see that “moderately 
happy” and “moderately sad” were correlated at -.30. This confirms past research 
showing that happiness and sadness have moderate inverse correlations. However, 
“extremely happy” and “extremely sad” were correlated at -.95. Of course, this trend was 
imperfect because of two possible reasons. First, the distribution of core affect -- low 
endorsements at the end points may attenuate the correlation. Indeed, it can be seen in 
Figure 12 that few individuals endorsed both “Extremely Happy” or “Very Happy” and 
the opposing “Extremely Sad” or “Very Sad”. This lack of endorsement on both ends can 
attenuate the correlation even though endorsements are mutually exclusive. Further, ideal 
point responding violates the assumption of linearity and attenuated correlations may be 
obtained. Nevertheless, this preliminary evidence suggests that the intensity of happiness 
and sadness is a moderator of their correlations. 
Given that the distribution of core affect and the type of responding severely 
affects the interpretability of correlations, I suggest that the ordering of the emotion 
indicators reveals whether the continuum is bipolar or not. That is, more intense 
happiness and sadness are located at the end points. This was found in the analysis as 
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seen in Tables 4 and 5. Therefore, there is evidence that happiness and sadness are 
structurally bipolar along a single continuum despite low inverse correlations.  
Dimensionality recovery. It has been proposed that when individuals use ideal 
point responding, a unidimensional bipolar model results in two orthogonal components 
when dominance methods such as PCA and FA are applied. Figure 14 shows the 
expected trend – when PCA was applied to the tetrachoric correlations of the valence 
descriptors, the component loadings formed a semi-circle with less intense emotions 
located on an orthogonal dimension. It has been shown in the past that if individuals 
respond using an ideal point process, the loadings from the first component of PCA 
should correspond to the item locations (Davison, 1977). Indeed, the correlation between 
the loadings from the first PCA component and the ideal point item locations shown in 
Table 4 revealed an almost perfect correlation of .96. The correlation between the PCA 
loadings and the ideal point item locations for a smaller set of items as seen in Table 5 
was .90. In both analyses, the first principal component accounted for 40 to 43 percent of 
the variance while the second principal component accounted for 30 to 31 percent. The 
simulated VAF of truly unidimensional ideal point data had similar levels of VAF (for 8 
items: PC1 = 41 percent; PC2 = 27 percent; for 5 items: PC1 = 47 percent; PC2 = 26 
percent). This demonstrated a unidimensional bipolar model could fully account for the 
data and the second extracted component was largely artifactual. 
What happens when confirmatory factor analysis (CFA) is applied? In Table 7, 
three CFA solutions are provided. The valence descriptors “Extremely Sad” and “Very 
sad” were excluded because of low endorsements. I used obliqueaxes allowing for the 
correlation between positive and negative feelings to be freely estimated. In Model 1, the 
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latent correlation between happiness and sadness was estimated at -.15. This model did 
not provide adequate fit. An examination of the modification indices showed that 
“Extremely Happy” and “Very Happy” were highly correlated beyond that of a single 
dimension. This was consistent with what was found for the IRT analyses. In Model 2, 
the residual correlations between these indicators were allowed to be freely estimated. 
There was reasonable model-data fit. Importantly, the latent correlation between 
happiness and sadness was correlated at 0.00. In Model 3, I excluded the items “Very 
Happy” and “Extremely Happy” because of the low loadings on the latent dimension. 
The model fit substantially better and produced a very small negative correlation of -0.03. 
These results were consistent with the idea that orthogonal dimensions may be incorrectly 
inferred via PCA and FA even though a unidimensional ideal point model was found to 
fit the data well. 
It is interesting to note that in Model 1, “Extremely Happy” had a loading of .90 
whereas “A little happy” had a loading of -.86 on the Happiness factor. At first glance, 
this suggests that intense happiness is the bipolar opposite of less intense experiences of 
happiness. However, this is expected for an ideal point response process. Individuals 
discriminate between similarly valenced descriptors. Individuals who experience high 
levels of happiness would disagree that less intense happiness indicators fully describe 
their feelings, and vice versa.  
Single or multiple ideal points? Even if individuals use an ideal point response, 
what is the extent a single location of core affect better describes individuals than two 
locations – evidence for a bivariate perspective? Because of the limited availability of 
multiple ideal point models, I used several heuristics to explore this issue. First, if 
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individuals are frequently described by two locations along the core affect dimension as 
shown in Figure 6A, we may expect a bimodal distribution of endorsements if core affect 
indicators are aligned in a bipolar manner. Second, the bivariate distributions between 
happiness and sadness would form a pattern depicted in Figure 6B. This strongly suggests 
that individuals respond to items that are close to their core affect, but there are two 
distinct locations. As shown in Figure 15, a bar plot of the mean endorsement rates from 
“extremely happy” to “extremely sad” showed a single peaked distribution. Unimodality 
is consistent with the idea that individuals may be described using a single location along 
the valence continuum. Further, a bivariate plot between happiness and sadness shown in 
Figure 16 confirms this. Responses were patterned after Figure 2C rather than Figure 6B 
indicating that despite the occurrence of mixed feelings, individuals can be described 
with a single point on the valence continuum.  
Importantly, even though core affect is at a single location, if individuals engage 
in an ideal point response process, it can lead to co-endorsements that are similar to 
Figure 16. I simulated 100 sets of responses (412 participants each) to the Valence 
Descriptors using the estimated ideal point item parameters in Table 4. The average co-
endorsements among items were calculated and plotted in Figure 17. The residual co-
endorsements (empirical co-endorsements minus the simulated co-endorsements) are 
close to zero. Therefore, a large proportion of co-endorsements can be accounted for not 
necessarily because individuals are described by two locations on the valence continuum. 
Rather, it is because less intense emotion terms – whether positively or negatively 
valenced -- are similarly descriptive of middling emotion states.  
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Another way to examine this is: what is the response distribution of the Valence 
Descriptors when individuals locate themselves on a single point on a scale? To explore 
this, I used participants‟ subjective judgment of their happiness and sadness on the 
PANAS-X “happy” and “sad” items, respectively. The PANAS-X items were rated using 
a Likert scale ranging from “1 – Very Slightly or Not at All” to “5 – Extremely”. I 
expected that individual responses would be unimodal as depicted in Figure 5 in contrast 
to Figure 6A. Further, individuals who rated themselves as experiencing intense emotions 
on the PANAS-X would show more mutual exclusion on the Valence Descriptors as 
compared to individuals who had less intense feelings. 
The probability distribution of responses to Valence Descriptors by PANAS-X 
ratings are shown in Figures 18 and 19. The distributions clearly exhibit unimodality. 
Further, the probability distributions are as expected based on the ideal point response 
conception shown in Figure 5. Individuals who rated themselves as “Very Slightly or Not 
at All Happy” on the PANAS-X endorsed a range of Valence Descriptors, but these are 
primarily less intense positive and negative emotions. Further, they were unlikely to 
adopt extreme emotions as descriptive of their current affect state. On the other hand, 
individuals who rated themselves as “Extremely Happy” on the PANAS-X show signs of 
mutual exclusivity, with hardly any participants endorsing any negative feelings. The 
same trend held for PANAS-X ratings of sadness. In general there was a systematic shift 
in the response distributions of the Valence Descriptors. This is consistent with the idea 
that a single point on the valence dimension can sufficiently describe core affect although 
a spread of responses across the continuum is expected. 
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Black-White continuum 
I explored whether individuals use a similar response process when rating the 
color of a black-white continuum. This would also help visually elucidate the extent to 
which a bipolar color continuum can lead to similar psychometric properties found when 
analyzing the bipolarity of happiness and sadness. 
Descriptive statistics. The means and standard deviations broken down by 
presented color are presented in Table 8. As expected, individuals‟ average perceptions of 
color valence and intensities were distributed but shifted as presented color changed. This 
is similar to what we expect from an ideal response process as shown in Figure 5. 
Consistent with the ideal point response hypothesis, individuals discriminated between 
colors that are white as compared to gray, leading to a negative relationship between 
“extremely white” and “slightly white”. The means, standard deviations, and tetrachoric 
correlations are presented in Table 9. 
Fit of ideal point versus dominance response models. The IRT analysis with the 
item “neutral” resulted in non-convergences and had to be excluded. The two-way 
clustering solution shows that “neutral” tended to be isolated from the other color 
descriptors. Results from an analysis of the remaining items are shown in Table 10. 
Consistent with the results from the Valence Descriptors, the ideal point response model 
fits substantially better than the dominance model. Further, the ideal point item locations 
are ordered as expected with “extremely black” and “extremely white” bookending the 
continuum. Plots for the item response functions are shown in Figure 20. When colors 
were located closer to the bipolar continuum, individuals were more likely to use both 
lower intensities of black and white to describe the color. For example, individuals 
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presented a color close to a θ = 0 had substantial probabilities of endorsing “a little 
white” and “a little black”. On the other hand, when colors were purely black or white, 
individuals were less likely to use an opposite color descriptor.  
Although the relative χ2/df fit shows that the ideal point model fits substantially 
better, the absolute fit could be improved. As examination of the doubles adjusted χ2/df 
showed that several pairs of grading adverbs were very similar. These pairs were the 
same as that found for the Valence Descriptors: “extremely” and “very”; and “slightly” 
and “a little”. See also the clustering plot in Figure 21. As shown in Table 11, after 
removing item redundancies, the fit of the ideal point was excellent, but not for the 
dominance model. 
Table 12 shows the fit of the different response models to white and black 
separately. If the dominance model fit poorly because black and white are two orthogonal 
dimensions, separately fitting black versus white should produce fit that is as good as, or 
even better than, an ideal point model. However, a dominance response model 
consistently produced worse fit compared to the ideal point model.  
Relationship between white and black. The trends in the tetrachoric correlations 
were highly similar to that found for the Valence Descriptors. Because the presentation of 
color was manipulated so that both black and white were evenly presented and had 
substantial endorsements, I expect that these correlations would primarily show the 
effects of intensity as a moderator. Indeed, the intensity of black or white mattered – but 
to a lesser degree. “Extremely white” was correlated at -.97 with “extremely black” but -
.70 with “slightly black”.  
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Dimensionality recovery with factor analysis. When the tetrachoric correlations 
were submitted to PCA, a two-dimensional solution revealed a semi-circular plot of the 
component loadings shown in Figure 22. Again, color indicators with less intensity 
appear to load on a separate component. The correlation between the first PCA 
component loading and the item locations shown in Table 9 revealed a high correlation 
of .93. The correlation between the PCA loadings and item locations for a smaller subset 
shown in Table 10 was .83. This pattern was again expected for a single bipolar 
dimension. The first two PCA components accounted for 46 and 38 percent, respectively. 
Simulated VAF could not be estimated because the tetrachoric correlations produced 
from the data were not positive definite. 
Table 13 shows the confirmatory factor analysis results showing moderate 
negative correlations. Interestingly, further analyses were not possible because the matrix 
was not positive definite when redundant items were dropped. Although this could 
suggest that a one-factor model was plausible, this produced worse fit that the initial 
model. Exploratory factor analyses showed that only a one- (χ2(9)= 235.72, CFI = .58, TLI 
= .30, RMSEA = .25) and two- (χ2(4)= 62.36, CFI = .89, TLI = .60, RMSEA = .19), but 
not three-factors were estimable with the data. With the color descriptives, a preliminary 
model suggests moderate correlations between white and black, although more rigorous 
models could not be fit with dominance methods. 
Single or multiple ideal points? Because each individual was only presented one 
color, I expected a single ideal point process. An analysis of the endorsements in Figure 
23 revealed a unimodel distribution. As shown in Table 7, when broken down by 
presented color, we see that response distributions conform to the unimodal distributions 
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seen for emotions. This conforms to the ideal point response process. Further, the 
bivariate analysis showed that most co-endorsements occurred close to the middle of the 
continuum as shown in Figure 24. 
PANAS-X 
 The PANAS-X consists of two general dimensions: Positive Affect and Negative 
Affect. There are several additional subscales that tap into several basic emotions as 
shown in Table 14. For the purposes of examining the Valence dimensions, several 
analyses were conducted using specific subscales of the PANAS-X. These included (a) 
the indicators “Happy” and “Sad”; (b) the two general dimensions Positive Affect and 
Negative Affect; and (c) the Joviality and Sadness basic emotions scales. 
Happy and Sad. Although the use of multiple dichotomous Valence Descriptors 
allows intricate modeling of the valence dimension of core affect, it does not have high 
fidelity to Likert scales commonly used for measuring emotions. In these scales, intensity 
is incorporated in the scale response options. Therefore, I examined whether the same 
types of response patterns hold between Happy and Sad on the PANAS-X.  
The zero-order correlation between Happy (M = 2.85, SD = 1.14) and Sad (M = 
1.55; SD = .85) was -.31. This value is low compared to the conventional expectation that 
bipolar ends should produce a value closer to -1.00. Because I expected a bivariate 
pattern between Happy and Sad to conform to Figure 2C, the correlation would be 
substantially lower compared to the ideal. Indeed, the bivariate plot in Figure 25 confirms 
this. Co-endorsements fell primarily on or below the diagonal of the plot. Most 
individuals reported feeling moderately or very happy, and they also reported feeling “a 
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little or not at all” sad or “slightly” sad. At the extremes, participants reported very little 
of mixed feelings. 
I applied ideal point analysis to a combination of the Valence Descriptors and 
PANAS-X Happy and Sad. The results of the item locations are shown in Table 15. The 
adjusted χ2/df showed higher values than 3. This was to be expected because the statistic 
is sensitive to item redundancy. Higher doubles adjusted χ2/df was found between 
PANAS-X items and Valence Descriptors. Nevertheless, the fit of the ideal point model 
was substantially better than the dominance model. Of interest is that an item located 
close to the middle of the continuum such as “Slightly Happy” was estimated as having 
extremely low discrimination (a = 0.03). When the different IRT models were fit to 
positive and negative valenced items separately, the ideal point model still fit 
substantially better as shown in Table 16. 
How did the locations of Likert scale descriptors and Valence Descriptors 
correspond to one another? The item response functions of PANAS-X Happy and Sad are 
plotted in Figure 26. For the item PANAS-X Happy, an expected response of 
“extremely” corresponded to the Valence Descriptor location of “very happy”. 
Individuals located close to a latent trait of 2.5 tended to have the highest probability of 
endorsing a Valence Descriptor “very happy” and also select the “extremely” option for 
PANAS-X Happy. Individuals located close to a latent trait of 0.5 tended to endorse the 
Valence Descriptor “moderately happy” and selected the “moderately” option for 
PANAS-X Happy. The correspondence was less exact between PANAS-X Sad and the 
negative Valence Descriptors. Individuals who indicated that they were “slightly sad” on 
   
 
49 
Valence Descriptors had a strong tendency to indicate that they were “quite a bit” or 
“extremely” sad on PANAS-X.  
When we focus only on the PANAS-X Happy and Sad item response functions, 
we see that there is a clear asymmetry in the use of the descriptive labels. The PANAS-X 
IRFs reveal the response option locations along the valence continuum. For the PANAS-
X item “Happy”, the response option “Moderately” coincided with the use of “Very 
slightly or Not at all” for the PANAS-X item “Sad”. Also, the occurrence of “A Little” 
“Happy” and “Sad” was at a similar location (i.e., where the blue and black curves cross). 
The discrepancy in how individuals use the scale response options is consistent with the 
trend shown in the probability distributions of Happy and Sad as shown in Figure 27. 
“Moderately Happy” corresponded to “Very Slightly or Not at all Sad” and “A Little 
Happy” corresponds to “A Little Sad”. Using these anchors, we can combine the two 
probability distributions to produce a unimodal distribution along a Valence continuum. 
This also explains why the bivariate plot between Happy and Sad (Figure 25) was less 
symmetric than the use of Valence Descriptors (Figure 16).  
Interestingly, individuals in the middle of the latent distribution described 
themselves as moderately happy with little experience of sadness. However, individuals 
who had slightly lower valence (e.g., who were about one standard deviation below the 
middle latent distribution) tended to describe themselves as slightly happy but also 
slightly sad. 
Positive Affect and Negative Affect. The purpose of analyzing PA and NA was 
two-fold. First, I could examine whether an ideal point model fit the data reasonably well 
even though PA and NA were constructed using dominance procedures. Specifically, 
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factor analytic and classical test theory procedures remove items that would exhibit the 
most unfolding. Second, I sought to determine whether indicators of PA and NA – though 
orthogonal and distinct components – had an underlying valence continuum. I expected 
that one common source of variability among the PA and NA indicators is Valence as 
shown in Figure 1. If the Valence dimension is a common source of variability between 
the two constructs, we should observe that PA and NA indicators would be projected 
onto a Valence continuum so that PA indicators would have positive locations whereas 
NA indicators have negative locations when modeled using an ideal point model. Finding 
the pattern of positive and negative locations that correspond to positivity and negativity 
respectively would provide some initial evidence of a bipolar valence dimension 
underlying the data, especially if these locations correspond to the first component 
loadings from PCA. 
The means, standard deviations, and zero-order correlations among the 20 PA and 
NA indicators are provided in Table 17. IRT analyses were conducted on the PA and NA 
indicators. The average percentage of participants endorsing the option “Extremely” for 
NA indicators was 1.02 percent (SD = 0.73). Because of the small sample size, this 
option was not well estimated when using IRT. Therefore, this option was combined with 
the option “Quite a bit” for NA indicators. Only the dominance IRT parameter estimates 
are shown in Table 18 because the ideal point model did not converge when estimating 
PA and NA simultaneously.  This suggests that an ideal point model did not fit the data 
well. Fitting the IRT models to PA and NA separately showed that the dominance model 
fit both PA and NA substantially better as seen in Table 19. Although the PANAS-X was 
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constructed using dominance procedures, it was unexpected that the ideal point models 
would fit so poorly.  
Confirmatory factor analyses (CFA) showed that two dimensions -- PA and NA -- 
generally fit the data adequately. The CFA results are presented in Table 20. There were 
several items that were correlated beyond the general dimension. After controlling for 
this, there was adequate fit, though not excellent by any means. The latent dimensions PA 
and NA were correlated at -.06 indicating orthogonality. Principal components analysis 
(PCA) was applied to PA and NA. An examination of the component loading plot in 
Figure 28 showed that it was somewhat similar conceptually to Figure 1. The first 
component corresponds to valence whereas the second component corresponds to 
activation. When indicators are projected onto the first component, “Upset” and 
“Irritable” had negative loadings with the largest magnitude; “Enthusiastic” and “Proud” 
had positive loadings of large magnitudes. It was not possible to examine whether the 
ideal point model locations corresponded with the PCA loadings because the model was 
not estimable. 
Basic emotions: Joviality and Sadness. Aside from PA and NA, I explored fitting 
an ideal point model to basic emotions scales Joviality and Sadness as these are 
conceptually closer to the endpoles of a Valence dimension. For example, these basic 
emotion scales included the terms “Happy” and “Sad”, unlike PA and NA. It may be that 
individuals fundamentally discriminate the applicability of emotion terms to oneself 
based on valence and this may result in better ideal point model fit. The descriptive 
statistics for Joviality and Sadness are presented in Table 21.  The IRT parameter 
estimates are shown in Table 22. When both Joviality and Sadness were simultaneously 
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fit, a comparison of the ideal point model and dominance model showed that there were 
large differences (see Table 23). The ideal point model did not fit the emotion data well 
but a dominance model did. When Joviality was fit separately from Sadness, the 
dominance model produced substantially better fit. Sadness could not be estimated with 
the ideal point model as it failed to converge and the dominance model produced poor 
absolute fit as well.  
The pattern of correlations suggests that Joviality and Sadness are unipolar 
dimensions that have a small inverse correlation. This was confirmed through CFA. 
Table 24 shows that a two-factor fit the data reasonably well and there was an inverse 
correlation of moderate magnitude between the latent factors Joviality and Sadness (r = -
.34). This value was similar to the zero-order correlation between Happy and Sad (r = -
.31). 
As depicted in Figure 29, PCA showed some semblance of a horseshoe pattern. 
The loading plot shows that the first component does not correspond exactly with the 
Valence dimension. There needs to be a 20 degree anti-clockwise rotation to produce a 
first component that corresponds more closely to Valence with Happy and Sad at the end 
poles. However, the first component from the unrotated PCA captures part of Valence.  
Loadings from the first component were highly correlated with the ideal point item 
locations (r = .99) as shown in Table 22. The unrotated PC1 accounted for 48 percent of 
the variance whereas PC2 accounted for 23 percent of the variance. The simulated VAF 
showed a strong first component (PC1 = 58 percent) as compared to the second 
component (PC2 = 6 percent). This suggests that the empirical data included more of an 
activation component resulting in an even spread of VAF between the components. 
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Discussion 
 This first study showed that when indicators were theoretically aligned along the 
Valence continuum, there was strong evidence for an ideal point response process. The fit 
of the ideal point model was far superior to the dominance model. The relationship 
between Happy and Sad was moderated by intensity of feelings – more extreme 
happiness and sadness generally exhibited stronger negative correlations. Nevertheless, 
the distribution of core affect can affect the observed correlation because of low 
endorsements between terms like “Extremely Happy” and “Extremely Sad” can attenuate 
correlations. Furthermore, the ideal point response process violates the assumption of 
linearity, and produces co-endorsements of happiness and sadness even when individuals 
can be described by a single point on the valence continuum. 
 When dominance techniques that assume linearity between variables – such as 
PCA and FA -- were applied to the data, two ostensibly orthogonal dimensions of 
happiness and sadness were consistently recovered instead of one. Simulated data 
however showed that a single bipolar dimension could fully account for the two extracted 
dimensions. The Black-White continuum showed similar trends to the Valence 
descriptors in that an ideal point model fit the data substantially better and the intensity of 
color moderated the correlation between black and white. Further, the data were not well 
described by a single dimension when dominance techniques were used. 
Ideal point responding and the PANAS-X response format. Interestingly, the 
PANAS-X indicators showed that a dominance model performed substantially better than 
an ideal point model. In part, this may be because the emotion indicators were developed 
using dominance procedures – such as factor analysis. Therefore, items that exhibit the 
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most unfolding would be removed from the analysis. Nevertheless, I do not think that this 
can fully account for the PANAS-X findings. Past studies have shown that even when 
measures were developed using dominance procedures, ideal point models still fit the 
data better than dominance models (Stark, et al., 2006; Tay, et al., 2009). Another 
possibility is that emotion indicators have to be aligned closely along a valence 
continuum because individuals use the cardinal dimension of valence to decide on the 
suitability of the emotion descriptor. However, if this was the case, there would be 
substantially better fit when fitting the basic emotion scales Sadness and Joviality 
compared to PA and NA. Instead, the ideal point model fit better to PA and NA. 
There is another possibility – the response format of the PANAS-X induces a 
response process that does not conform to the ideal point assumption. The ideal point 
model posits that individuals strongly agree to items that are most descriptive of 
themselves. For instance, on a 1-to-5 scale, individuals would give the highest rating of 5 
when the item is most descriptive. An item is located where highest ratings on average 
are given. However, the PANAS-X does not ask participants if they agree that the 
emotion term is descriptive of their current affect. Rather it asks about the intensity of 
emotion felt as it is worded “to what extent do you feel this right now” from 1 -- “Not at 
All” to 5 -- “Extremely”. A high score on the item does not connote agreement, but 
strong intensity. Because an ideal point model assumes that the highest category refers to 
the strongest agreement, all the PANAS-X items are scaled in a way to be located at 
where the most extreme emotions occur. This can be seen easily in Figure 26. The item 
response functions of the PANAS-X items “Happy” and “Sad” have the expected scores 
that peak at “Extremely”, which is considerably further from the Valence Descriptors 
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where an agreement is sought. When both Joviality and Sadness were estimated using an 
ideal point model, the items were located substantially further from the middle of the 
continuum as observed in Table 22. This essentially produces a dominance-like model. 
More pointedly, I had proposed that an ideal point response process occurs among 
emotion terms that differ in valence – that is, differ between positive and negative 
valence, and also between intensities among emotions that have the same valence. 
Therefore, each emotion term has a specific location on the valence continuum. For 
instance, it is possible that a PANAS-X item like “Cheerful” has a location that is higher 
on positive valence than “Happy”. However, the response format of the PANAS-X 
consists of multiple options that differ in emotion intensity. In effect, there are multiple 
emotion terms along the valence continuum within each item. For example, the term 
“Happy” consists of “Slightly Happy” and “Extremely Happy”. In this case, an ideal 
point response occurs among the different options, and not between the emotion terms 
per se.  
Interestingly, a polytomous dominance model such as the GRM has properties 
similar to ideal point models when response options differ in emotion intensities. In 
Figure 30, I plot the option characteristic curves (OCCs) of the PANAS-X item “Happy” 
and “Sad” from the estimated parameters in Table 15. According to the GRM, individuals 
who are close to the extremity parameter of a response option will select that option 
because it best describes them. For example, individuals who are close to zero on the 
latent continuum would have the highest probability of selecting the option “Moderately 
Happy” as compared to the adjacent categories. There is also some probability of 
endorsing “Slightly Sad” and a high probability of endorsing “Not at all Sad”.  This 
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shows that when the item response format consists of options differing in emotion 
intensity, a dominance model can fit the data well. However, it masks an underlying ideal 
point response process. 
I had proposed that an ideal point response process is compatible with reports of 
mixed emotions, but a dominance response process is not. As a result, ideal point models 
would produce substantially better fit to the data compared to dominance models. The 
results from this first study showed that this issue is complex. The fit of the IRT model 
depends on the type of items administered. When individuals were asked if the presented 
emotion described their current emotions (yes or no), there was strong evidence that an 
ideal point model fit the data well, indicating that individuals used an ideal point response 
process and not a dominance response process. Individuals endorsed emotion terms that 
were close to their affective state. This confirms my expectation that individuals who do 
not experience intense emotions can have endorsements of slight to moderate amounts of 
happiness and sadness, leading to endorsements of mixed emotions. However, when 
individuals were asked about the intensity of an emotion felt on a scale, a dominance 
model fit substantially better than an ideal point model. I propose that this is because a 
dominance model masks an ideal point response process among the response options 
which vary in valence. 
To summarize, there are several issues that are pertinent to the analysis of 
PANAS-X. First, it asks about emotion intensity and items are scaled to be located at the 
highest response option leading to dominance-like item response curves. Second, within 
each PANAS-X item, there are multiple response options differing in valence, ranging 
from “slightly”, “moderately”, to “extremely”. Therefore, the ideal point process does not 
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correspond to how the emotion term “Happy” compares with “Sad”, but rather how the 
response options within “Happy” are discriminated, and how the response options with 
“Sad” are discriminated, respectively.  
Dealing with response options with multiple intensities. I started out with the idea 
that ideal responding is compatible with reports of mixed emotions but dominance 
responding is not. By implication, an ideal point IRT model fitted to emotion data should 
yield better fit compared to dominance model. However, it needs to be clarified that it is 
the agreement or disagreement to an emotion term that follows an ideal point response 
process. This can result in mixed emotions in one of two ways depending on the response 
format. First, when an „agree-disagree‟ response format is used, each emotion term is 
located at a single point on the latent continuum and individuals agree with items that are 
closest to their core affect which include positivity and negativity.  
Second, when response options correspond to different intensities, it is expected 
that a dominance model would fit the data well. This can still give rise to mixed emotions 
because I propose that an ideal point response process underlies the choice of the 
response options. Individuals can still indicate “moderately happy” among all the options 
on the item “Happy” and “moderately sad” among all the other options on the item “Sad” 
because these options are close to their current affect. The model in Figure 31 states that 
the continuum is fundamentally bipolar. Nevertheless, individuals close to the middle of 
the continuum would have some probability of endorsing moderate levels of happiness 
and sadness. But as individuals move further from the middle of the continuum, there 
would be greater mutual exclusion. That is, individuals who endorse “Extremely” happy 
or sad would have a low probability of endorsing the opposing emotion. This is 
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consistent with the idea that core affect functions as a motivational state, with greater 
intensity of one emotion substantially reducing the opposing emotion. This can still result 
in endorsements of emotion in the form of Figure 2C and Figure 5 when individuals are 
asked to endorse multiple emotion indicators that are most descriptive of themselves 
along a valence continuum. Therefore, individuals would ultimately endorse descriptors 
close to their core affect rather than further away. This can be an argument for bipolarity. 
At first glance, this seems to be thoroughly compatible with my initial proposal. 
However, the valence continuum is not described conceptually by a bipolar continuum in 
which a single location is uniquely described by a single valence value. Specifically, 
although the end poles can be uniquely described by positivity and negativity, the middle 
of the continuum is described by two conflicting valenced terms like “Moderately 
Happy” and “Moderately Sad”. This is different from my initial conception that a single 
point on the bipolar continuum can only be described by a single valence value.  
For response formats such as PANAS-X, one possible heuristic to establish a 
bipolar continuum that is uniquely defined is to undertake dichotomization. I propose that 
dichotomization can be used. There are conceptual and statistical reasons for this. It is 
conceptually appealing to locate emotion terms at a single point on the valence 
continuum. The proposal is that individuals use an ideal point response process among 
emotion terms and not among response options of emotion terms. Suppose that “Happy” 
is located close to the middle of the continuum, whereas “Cheerful” is located close to the 
extremity, individuals who are located close to the middle would likely indicate that they 
feel some amount of happiness but are less likely to indicate that they are feeling cheerful. 
To elaborate, each emotion term has a specific degree of valence level associated with it 
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regardless of the response options. However, the response options further moderate the 
item stem. For example, an item stem of “Cheerful” has an implicit valence level, which 
may be moderated by the response option “Extremely”. Dichotomization attempts to 
locate the item stems – or where the emotion terms – are along the valence dimension – 
which may turn out to be bipolar or two separate unipolar dimensions. 
Of course, where the dichotomization occurs is important. A cutoff could be 
established such that any slight intensity of specified emotion (e.g., 2 or higher on a 1-to-
5 scale “Not at all” to “Extremely”) would reveal that a participant feels the presented 
emotion. This cutoff implicitly assumes that emotion terms may be discriminated based 
on minimal occurring intensities. By extension, another cutoff could be established such 
that moderate intensity of a specified emotion (i.e., 3 or higher on a 1-to-5 scale) is 
dichotomized. The choice depends on both conceptual and statistical logic. It is less 
useful to dichotomize such response formats at the extremes because of low 
endorsements. 
 Summary and further points for investigation and validation. 
To summarize, I found that Valence Descriptors that had dichotomous item response 
formats were well fit by an ideal point response model. Although a single valence 
dimension with happiness and sadness at its end poles was found, reports of mixed 
emotions occurred because an ideal point response process was used. Individuals 
frequently endorsed both happy and sad items because these emotion terms were not far 
from describing their affective state. However, when participants reported more extreme 
emotions, happy or sad was felt exclusively. In the second study, I sought to validate this 
finding by using a separate sample in which more Valence Descriptors are used. 
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 Unlike the Valence Descriptors, the PANAS-X items did not fit an ideal point 
response model. There were several reasons for this. First, the response format was based 
on intensity of affect and not agreement. An ideal point model incorrectly assumes that 
the highest category (i.e., “Extremely”) depicts where respondents strongly agree, and 
locates most emotion terms at the extremes of the continuum. This creates very little 
unfolding. Further, each emotion term consists of multiple response options that differ in 
valence levels (i.e., intensity and positivity/negativity). A dominance model – specifically 
the GRM -- can mask an ideal point response process among the response options. This 
proposal was tested in Study 3 where I expected the dominance response model to fit 
better than an ideal point model. I also explored the possibility of dichotomizing the 
PANAS-X to determine whether an ideal point model can describe how individuals 
differentiate between emotion terms because the analysis of responses to item options is 
less relevant to my thesis. 
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STUDY 2 
 It was found in Study 1 that the ideal point response process describes the 
responses to the Valence Descriptors. In this study, I attempt to replicate the findings by 
using a separate sample and a larger set of emotion descriptors.  
Method 
Participants. Participants were two-hundred and twenty four students (46% Male; 
54% Female) from the psychology subject pool in a large Midwestern university. The 
average age of participants was 20.28 (SD = 11.47). Demography by race (71% White; 
5% Black; 16% Asian; 8% Others) and ethnicity (95% non-Hispanic or Latino) showed 
some diversity.  
Materials and Procedure. A subset of measures from Study 1 was administered to 
participants. The same set of Valence Descriptors was used with additional terms as 
shown in Table 25. Several other terms were also included such as “Ambivalent”, 
“Usual”, and “Not feeling anything in particular”. Also, the PANAS-X was administered 
to participants. Finally, a couple of items on happiness and sadness following Russell and 
Carroll (1999) were used. Participants were asked if they felt any sadness at all (yes/no). 
If they responded „yes‟ they were asked to rate the extent to which they felt sad on a 1-to-
5 scale, ranging from “slightly” to “extremely”. The same was asked of happy. The 
survey was administered online and all questions were randomized within the blocks. 
Unlike Study 1, individuals were not required to take the survey in a computer laboratory.  
Results 
 Descriptive Statistics.  The means, standard deviations and tetrachoric 
correlations for the Valence Descriptors are shown in Table 25. There were low 
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endorsements of “Not at all Happy” (5%), “Very Sad” (4%) and “Extremely Sad” (3%). 
Interestingly, “Not at all Happy” appears to be interpreted as close to “Extremely Sad” 
because there were negative correlations between “Not at all Happy” and all positively 
valenced descriptors; and the correlation between “Not at all Happy” and negative 
emotions becomes progressively larger as intensity increases. However, “Not at all Sad” 
was interpreted as being somewhat happy as it had negative correlations with Sad 
emotion terms but positive correlations with Happy emotion items. 
 Ideal point versus dominance responding. To determine the extent to which items 
fit an ideal point or dominance response process, IRT models were fit to several sets of 
Valence Descriptors as shown in Tables 26 to 28. Initially, items with low endorsements 
(i.e., less than 5 percent), namely “Not at all Happy”, “Very Sad”, and “Extremely Sad”, 
were excluded because these were not well estimated. Table 26 shows that the ideal point 
model fit better than the dominance model. I found that there was an extremely high 
correlation between “Extremely Happy” and “Very Happy” leading to large doubles χ2/df 
for both ideal point and dominance models. The tetrachoric correlation between them was 
0.97. The item “Extremely Happy” was removed from the analysis and the resultant item 
parameters are shown in Table 27. Again, the ideal point model showed substantially 
better fit. In Table 27, we see that the ideal point item location for “Neither happy nor 
sad” was poorly estimated. This item also had a low correlation to the latent trait as 
shown from the ideal point and dominance item discriminations. Therefore, this item was 
also removed and a re-analysis was undertaken. The results are shown in Table 28. There 
was good model-data fit for the ideal point model but not the dominance model. Further, 
the item locations for the ideal point model expected of a bipolar valence continuum: 
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“Very happy” was located on one end and “Fairly sad” was located on the other extreme. 
Interestingly, the term “fairly” was perceived to be more intense than “moderately” 
because the magnitudes of the item locations were larger for both happy and sad.  
The item response functions of the ideal point model ordered by item locations 
are shown in Figure 32. More extreme items such as “Very happy” and “Fairly sad” had 
low probabilities of being endorsed by individuals with latent trait locations at the 
opposing end. However, items such as “slightly happy” had a high probability of being 
endorsed by individuals on both sides of the continuum although this probability 
decreases as more intense emotions are felt. This confirms findings from Study 1 
showing that individuals use an ideal point response process in describing their emotions. 
Relationship between Happy and Sad. The relationship between Happiness and 
Sadness depended in part on the intensity of the emotion term. Terms like “Slightly 
Happy” and “Slightly Sad” were correlated at -0.19 as shown in Table 25. However, 
“Slightly Happy” was correlated at -0.34 with “Moderately Sad” and -0.69 with 
“Extremely Sad”. This demonstrated that the intensity of emotion can affect the 
correlation between Happiness and Sadness. However, another important moderator is 
the distribution of affect as well. For example, “Extremely Happy” was correlated -0.06 
with “Extremely Sad”. In part, this is because many individuals did not experience 
intense emotions. They tended not to endorse both extremes. In a two-way clustering 
solution shown in Figure 33, it can be observed that a large proportion of individuals did 
not endorse both extremes. When endorsements occurred however, these were mutually 
exclusive.  Another issue is that ideal point responding violates the assumption of 
linearity and reduces the correlation between Happiness and Sadness. Indeed, I show in 
   
 
64 
the next section that when linearity is assumed in the model as in CFA, the analysis of a 
bipolar dimension will lead to low inverse correlations between the two end poles.  
Dimensionality recovery. The IRT analysis clearly shows that individuals use 
ideal point responding to Valence Descriptors. Importantly, a unidimensional valence 
dimension can account for the data. However, would this be evident when traditional 
techniques -- that assume dominance responding – are used to recovery data 
dimensionality? Principal components analysis was applied to the tetrachoric correlations 
of the 10 Valence Descriptors shown in Table 28. Figure 34 shows the component 
loading plot which shows a semi-circular pattern as expected. This occurs when data 
from a unidimensional ideal point model is analyzed. Moreover, the correlation between 
the first principal component and the ideal point item locations exhibited a strong 
correlation of .86. This suggests that the second component may be largely artifactual. 
The empirical VAF by the two components were 51 and 27 percent, respectively. How 
does data simulated from a unidimensional ideal point model compare? The simulated 
VAF for the first two components were 48 percent and 21 percent, respectively. This 
demonstrates that the second component uncovered by PCA can largely be accounted for 
by a single ideal point dimension. 
Confirmatory factor analysis (CFA) was applied to the 10 Valence Descriptors. 
However, including the variable “Not at all sad” led to a non-positive definite latent 
variable covariance matrix and consequently this variable was excluded from the analysis. 
The results are shown in Table 29. In the first model, we see that the latent correlation 
between the dimensions was only -0.31. When the item “Very Happy” was excluded due 
to its low loading on the latent dimension, the model fit substantially better but the 
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magnitude of the inverse latent correlation decreased to -0.26. This was consistent with 
the findings from Study 1 that two dimensions – which could be interpreted as orthogonal 
-- would be recovered with dominance procedures. 
Single or multiple ideal points? Similar to Study 1, most participants (77 percent) 
reported that they were feeling “Usual”. Thirty-eight percent of participants were “Not 
feeling anything in particular”. Moreover, another 38 percent of participants were feeling 
“Ambivalent”.  Forty-six percent of the participants who indicated feeling “Ambivalent” 
also indicated that they did not feel anything in particular. This suggests that the 
subjective sense of mixed emotions – or ambivalence -- occured because individuals did 
not have any strong feelings in particular. The same set of heuristics used in Study 1 was 
used to examine if a single or multiple ideal point model is observed in the data. These 
include (a) whether the marginal endorsement proportions form a unimodal or bimodal 
distribution, (b) whether the co-endorsements appear as Figure 6B indicating bimodality 
or Figure 2C, and (c) whether the peak location of endorsement proportions shift based 
on PANAS-X Happy and Sad scores. 
To ascertain if a single ideal point model could account for the data, I looked at 
the endorsement proportions of the 10 Valence Descriptors which were found to fit a 
single bipolar dimension well as shown in Table 28. These were ordered according to 
their ideal point item locations and are presented in Figure 35. From the plot, we observe 
a unimodal distribution. Perhaps a stronger test of unimodality would be to examine the 
individuals who indicated that they were feeling ambivalence. This is shown in Figure 36. 
Again, there was an endorsement distribution across the latent continuum that generally 
located such individuals at a range from fairly happy to a little happy. Therefore, a single 
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ideal point appeared to be sufficient for describing ambivalence despite the spread of 
endorsements across happiness and sadness. This pattern of endorsements was similar to 
participants who were not feeling anything in particular. Further analyses of participants 
who indicated ambivalence alone showed that there was a larger spread compared to 
participants who indicated not feeling anything in particular alone. However, the 
distribution appeared to be more unimodal than bimodal. 
The marginal distributions may not be sufficient to capture whether unimodality 
or bimodality underlies the data. The bivariate plot in Figure 37 shows the expected 
pattern where most co-endorsments occur below the diagonal consistent with Figure 2C. 
More importantly, most of the co-endorsements did not show bimodality seen in Figure 
6B.  Figure 38 shows the bivariate plots broken down by “Ambivalence” and “Not 
feeling anything in particular”. There were fewer proportions of co-endorsements among 
individuals who purely felt nothing in particular as compared to those feeling 
ambivalence alone. Nevertheless, the patterns of co-endorsements were very similar. A 
majority of the participants did not experience “very” or “extreme” happiness and 
sadness indicating that co-endorsements conformed to the ideal point model. 
If a single location along a bipolar continuum sufficiently describes individuals, 
endorsements of happiness and sadness can still occur but should generally shift based on 
the underlying location of core affect. Taking the PANAS-X scores as a proxy to core 
affect, we see that the mode of the endorsement distribution shifts according to where 
individuals identify themselves on the PANAS-X on Sadness and Happiness as shown in 
Figures 39 and 40.  
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Discussion 
This study validated findings from Study 1. The results indicate that individuals 
use an ideal point response process when responding to valence descriptors presented 
along a continuum. Importantly, this continuum was unidimensional – with end poles 
described by more intense happiness and sadness. Nevertheless, as was found in Study 1, 
the application of dominance modeling procedures such as PCA and CFA can give rise to 
two ostensibly orthogonal unipolar dimensions – Happy and Sad. In this case, there was a 
small negative relationship between the end poles. The ideal point response process 
explains why individuals report both happiness and sadness even though they are located 
at a single point on a bipolar continuum.  
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STUDY 3 
 In Study 1, there were some difficulties analyzing the PANAS-X, which may be 
due to the small sample size. I sought to overcome some of the limitations in Study 1 and 
examine if the same trends hold with a larger sample. For polytomous data, I expected 
that a dominance response model would hold rather than an ideal point process. This is 
because the PANAS-X response format has multiple options differing in valence within 
each item and the GRM models a process akin to ideal point among the response options 
(e.g., “not at all”, “slightly”, “moderately” etc). This model allows for response options 
of opposing valence to share a similar location on the latent continuum, which accounts 
for mixed emotions. To remove this ambiguity, I attempted to use dichotomization to 
ensure that each emotion term is associated with only a single location. I explored 
whether dichotomization can reveal whether individuals use an ideal point response 
process among emotion stems (e.g., “Happy” and “Sad”).  
Method 
Participants and Materials. I examined data used to validate the expanded form 
of the Positive and Negative Affect Schedule (PANAS-X) (Watson & Clark, 1994; 
Watson, Clark, & Tellegen, 1988) because it is widely used as a self-report measure of 
emotion. These data were collected from 1,027 (437 Males, 585 Females) college 
students taking various courses at Southern Methodist University (SMU).   
Analysis. Polytomous data were first analyzed using the procedures following 
Study 1. Additionally, two forms of dichotomization was undertaken: (a) on the 1-to5 
scale, 1 “Not at all” was recoded as zero and all the other options (i.e., “Slightly” to 
“Extremely”) were recoded as 1; (b) on the 1-to-5 scales, 1 “Not at all” and 2 “Slightly” 
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were recoded to zero and all other options (i.e., “Moderately” to “Extremely”) were 
recoded to 1. This procedure was employed to explore if individuals use an ideal point 
response process when making endorsements toward emotion stems such as “Happy” and 
“Sad”. 
Results 
Happy-Sad. The correlation between Happy (M = 3.16; SD = 1.11) and Sad (M = 
1.72, SD = .95) was -0.41. This value was larger than that of Study 1 (r  = -.31). Not 
surprisingly, this value was still far from a conventional expectation of -1.00.  The 
bivariate plot in Figure 41 showed that although there was co-endorsements of Happy 
and Sad, most of these fell below the diagonal. This pattern of co-endorsements would 
substantially reduce the zero-order correlation between Happy and Sad. 
In Study 1, I found that there were differences in how individuals used the scale 
options for “Happy” and “Sad”. The response options “Moderately Happy” and “Very 
Slightly or Not at all Sad” were equally applicable to describe individuals in the middle 
of the latent distribution. Similar, the response options “Slightly Happy” and “Slightly 
Sad” had the same item locations. Both response options had the highest likelihood of 
being used by individuals who were one standard deviation below the mean to describe 
their feelings. This resulted in co-endorsements that were shifted to the right in Figure 41 
– individuals on average tend to be “Moderately Happy” but also “Very Slightly or Not at 
all Sad”. Moreover, because these response options share the same item locations, the 
probability distributions can be matched as shown in Figure 42. This would essentially 
create a unimodal probability distribution when responses to both Happy and Sad are 
aggregated. This suggests that a single ideal point model may account for the data if we 
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are willing to concede that the response options are located at the specified locations 
along the valence continuum. 
PA-NA. The descriptive statistics for PA and NA indicators are presented in Table 
30. By design, indicators within each general dimension were highly correlated but not 
between dimensions. This was borne out in the CFA as shown in Table 31 in which the 
PA and NA factor were correlated at -0.11. Two factors adequately described the data 
although several pairs of items were correlated beyond the general dimensions. This 
suggested some form of item redundancy in the measure. This was consistent with the 
results from Study 1.  
Similar to Study 1, there were a low number of endorsements for the last category 
“Extremely” of NA indicators – ranging from 4 to 27 endorsements (i.e., 0.4 to 2.6 
percent). Therefore, for IRT analysis, this option was recoded to the second highest 
category “Quite a bit”. The estimated item parameters are shown in Table 32. Consistent 
with Study 1, the adjusted χ2/df was substantially better using a dominance model as 
compared to an ideal point model. Nevertheless, there was poor absolute fit for the 
dominance model indicating that a single dimensional model poorly fit the data. A plot of 
the component loadings from a PCA solution is shown in Figure 43. The indicators are 
located in the direction of general PA and NA dimensions shown in Figure 1. The first 
component corresponded to valence whereas the second component corresponded to 
activation (PC1 = 25 percent; PC2 = 21 percent). Given that more variability was 
accounted for by the valence continuum, I explored whether the option characteristic 
curves between two opposing valenced items – “Upset” and “Excited” shows that option 
characteristics vary in an expected manner along a valence continuum; that is, that there 
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are overlaps in the option characteristic curves along the valence continuum. Individuals 
close to the middle of the continuum generally indicated they were “Not at all Upset”, but 
also had some probability of endorsing the option “Slightly Upset”. On the other hand, 
they had some probability of endorsing “A Little Excited” or “Moderately Excited”. 
Joviality-Sadness. The descriptive statistics for the two basic emotion scales are 
presented in Table 34. There were moderate to strong positive correlations within each 
scale and small negative correlations were observed between the scale items. Table 35 
showed the results of CFA, which reveal two factors that were correlated at -0.40. Table 
36 shows the estimated IRT parameters from the ideal point and dominance models. As 
expected, the fit of the dominance IRT model to both the Joviality and Sadness scales 
were better than the ideal point models. In fact, the singles adjusted χ2/df was poor for the 
ideal point models indicating that there were difficulties in fitting the data despite 
convergence.  
The empirical PCA showed that the first component accounted for 48 percent 
while the second component accounted for 20 percent of the variance. The component 
loading plot is shown in Figure 45. An anti-clockwise rotation of 20 degrees clearly 
shows the valence dimension. This reveals that the unrotated first component is closely 
associated with valence. I further explored how the response options were scaled for 
“Happy” and “Sad”. Figure 46 reveals that individuals in the middle of the continuum 
had the highest probability of endorsing “Moderately Happy”. This was consistent with 
the finding from the Valence Descriptors – the term “Moderately Happy” was located 
close to the middle of the continuum. From the option characteristics in the item Sad, we 
see that individuals close to the middle have some probability of endorsing “Slightly 
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Sad” but a higher probability of endorsing “Not at all Sad”. This indicated that if Happy 
and Sad were indeed measured with a single continuum, mixed emotions may be reported 
because options close to core affect have some probabilities of being endorsed. 
 Dichotomous Data. In Table 38, the model-data fit of the ideal point and 
dominance IRT models are shown. For polytomous data, the dominance model 
consistently produced better model data fit across all the analyzed scales. However, it is 
likely that the polytomous IRT model masks an ideal point response process among the 
PANAS-X item options. It is expected that dichotomization would unveil the item 
response process across the PANAS-X item stems. The results for dichotomization were 
mixed when the scales were analyzed separately.  When PA and NA were examined 
separately, there was no clear advantage of one type of response process compared to 
another. This was also the case for Sadness and Joviality. Using one type of 
dichotomization, Joviality was better fit by an ideal point model but using another type of 
dichotomization, Sadness was better fit by an ideal point model. However, an ideal point 
model provided substantially better fit when both positive and negative valenced scales 
(i.e., PA and NA; or Sadness and Joviality) were analyzed together. Both the dominance 
and ideal point models posit a single dimension. This suggests that a dominance model 
cannot easily account for positive and negative valence scales with a unidimensional 
model. However, an ideal point model could better account for the data with a single 
dimension.   
Discussion 
 As expected, I found that the PANAS-X polytomous data were better fit by a 
dominance IRT model. This was consistent with the results obtained from Study 1. I 
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confirmed that a polytomous model can mask an ideal point response process among the 
response options. When I plotted the option characteristic curves, I found that these were 
ideal point in form. Options that were of less intensity – even though opposing in valence 
– could share the same latent trait location. However, more extreme latent trait values 
were associated with the less endorsements of the opposing emotion. To determine 
whether individuals use an ideal point response process among item stems, 
dichotomization was used. I found that dichotomized PANAS-X data – for both positive 
and negative valence -- were better fit by an ideal point model as compared to a 
dominance model. The ideal point model posits that individuals are located at a single 
point on a unidimensional continuum. This is consistent with the idea that a single bipolar 
continuum may be better fit to the data because individuals use an ideal point response 
process.  
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STUDY 4 
 In this study, I extend the previous studies by comparing the fit of an ideal point 
and dominance model to emotion terms presented to student samples across different 
geographic regions. In previous studies, the analysis was based on current affect. In this 
study, I assessed recalled affect for the past week rather than momentary affect. Notably, 
higher correlations have generally been shown for momentary affect rather than extended 
over time (Diener & Emmons, 1984) because of the moderating effect of possible co-
occurrences of both positive and negative events during the time period assessed (e.g., 
Warr, Barter & Brownbridge, 1983). Therefore, the analysis in this study presents a 
considerable challenge for the bipolarity hypothesis.  
Further, a sample from different world regions was used. I expected to find that an 
ideal point model would fit the emotion data well. Importantly, the emotion terms 
“Happy” and “Sad” should be generally located at opposite ends of a continuum across 
different world regions. Because the emotion terms “Pleasant” and “Unpleasant” were 
also administered, I could determine whether these terms also defined the end poles of 
the valence dimension as they are conceptually similar to “Happy” and “Sad”. 
Method 
Participants and Procedure. An intercollegiate survey was administered to 9,720 
college students from 46 countries asking about positive and negative emotions felt 
during the past week. Listwise deletion trimmed the total to 9,136 students. Descriptive 
statistics for the emotion variables are displayed in Table 39. Ratings to 13 positive and 
negative emotion variables were made on a 0 (not at all) to 9 (all the time) scale. The 
sample broken down by world regions is shown in Table 40.  
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Analysis. Analyses were primarily conducted in two ways: first, an analysis of the 
global sample was undertaken. Then, I analyzed emotions via world regions based on 
geographic regions: Africa, Asia, Europe, Middle East, North America/Australia, and 
South America. Table 40 shows the number of participants for each world region and the 
respective countries. Because the items included many categories, responses to emotion 
items were dichotomized via a fixed cutoff; responses with a 5 or higher were coded as 
„1‟ with all other values coded as „0‟. Study 3 showed that the choice of the cutoff is 
evidently not important in evaluating the fit of ideal point and dominance models. 
To determine whether responses to emotion terms conform to an ideal point or a 
dominance response process, I fit two types of IRT models to the data: an ideal point IRT 
model (GGUM) and a dominance IRT model (2PLM). To estimate the 2PLM, negatively 
worded emotion terms were reverse coded (i.e., items 7-13 in Table 39).  
Because the GGUM2004 software can only analyze a maximum of 2000 
responses (Roberts, Fang, Cui, & Wang, 2004), I attempted to reduce sampling 
variability through the use of Monte-Carlo procedures. A typical iteration consisted of 
randomly sampling 2000 responses from the total sample of 9136 individuals. Then, an 
ideal point IRT model was fit to the data and adjusted χ2/df values are obtained. A total of 
100 iterations were made. Across the 100 iterations, the mean and variance of the average 
adjusted χ2/df values were tabulated. 
Results 
Relationships between Happy-Sad and Pleasant-Unpleasant. As shown in Table 
39, the correlation between “happy” and “sad” was -0.33 and the correlation between 
“unpleasant” and “pleasant” were -0.43. Despite the inverse relationship, the value was 
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not close to -1.00. The bivariate plots are shown in Figures 47 and 48. Of interest is that 
when individuals were asked to estimate the frequency of a felt emotion, a substantial 
proportion of co-occurrences were located close to the diagonal, although most of the co-
occurrences were located in the lower triangle as seen in Figure 2C. There were few 
respondents who indicated that they did not experience any of the presented emotions. 
That is, few respondents endorsed the option “not at all”. This demonstrates that across 
the world, the experience of both positivity and negativity occurs regularly.  
Ideal point versus dominance responding. In Table 41, the adjusted χ2/df values 
showed that ideal point model fitted the data much better than the dominance model for 
the world. The same results held for the different world regions as well. In particular, the 
ideal point model fit data from the North American and Australia region very well, but 
not so well for Asia and Europe. To graphically examine the fit, plots of the item 
response curves (IRCs) for the ideal point model are compared to the empirical 
proportions. I present the results from one of the iterations on the global sample in Figure 
49. There was a very close correspondence between the empirical and the estimated IRCs. 
The non-monotonic IRCs clearly show that individuals have a higher probability of 
endorsing items that are close to their own latent standing. For example, individuals with 
latent scores in the middle have a higher probability of endorsing more ambiguous 
emotion terms like “pride” and “gratitude”, but had lower probabilities of endorsing more 
positive or negative valenced items. 
The locations for the peaks of the item response functions for each of the world 
regions are shown in Table 42. Across different world regions, positive and negative 
valenced emotion terms clearly fall on the positive and negative parts of the continuum. 
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An examination of the specific locations of emotion terms showed that “happy” and 
“sad”, along with “pleasant” and “unpleasant” terms stayed close to the ends of the 
continuum for Asia, Europe and North America. This indicated that in these regions, 
respondents generally had a bipolar conception of emotion terms that varied along a 
pleasant versus unpleasant dimension. In the other world regions such as Africa and the 
Middle East, “gratitude” and “love” was considerably higher on positive valence as 
compared to “pleasant” or “happy”. In South America, “pride” and “anger” were strongly 
opposed to one another. Despite these variations, there was considerable similarity across 
the different world regions. 
Dimensionality recovery. To assess whether the items exhibited the component 
loadings of the form expected in a unidimensional ideal point scale, PCA was conducted 
using the correlation matrix for the global sample. A graphical representation of the 
loadings in Figure 50 shows the semi-circular pattern. One question that arises is whether 
the second component in the unrotated space represents a substantive factor, commonly 
interpreted as activation. As shown later, data simulated from a truly unidimensional 
ideal point model yields a similar component structure, but does not fully account for the 
second dimension. To examine the factor structure of truly bipolar, unidimensional ideal 
point data, I used the estimated GGUM item parameters from the previous 100 Monte-
Carlo iterations to generate data. Each cycle was carried as follows: (a) 2000 simulees 
with were drawn from a standard normal distribution; (b) PCA was conducted on the data 
using both Pearson and tetrachoric correlations. Across the 100 cycles, the average values 
for the PCA loadings and eigenvalues were taken. This procedure was similar to the 
simulated VAF procedures used previously although I present them graphically here. The 
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average simulated values were plotted against the real data seen in Figures 50 and 51. 
The screeplot in Figure 51 shows that simulated ideal point data had a smaller second 
eigenvalue than the real data. This suggests that the second component was not purely an 
artifactual component. A comparison of the factor structures in Figure 50 shows a close 
correspondence between simulated ideal point data and the real data especially on 
Dimension 1. Again, loadings on the second component were not as high as those found 
in the real data. This provides evidence that a unidimensional ideal point model does not 
fully explain variation in the second dimension, although it does account for a portion of 
the loadings.  
The application of CFA revealed that two factors fit the data satisfactorily. Table 
43 shows that an initial model (Model 1) fit to the data did not have adequate fit. 
Following the past studies, I used an iterative procedure to free residual correlations with 
the largest modification index. This resulted in adequate model-data fit as seen in Model 
2. I further examined a model removing items with low factor loadings (i.e., “jealousy”) 
and this substantially improved model-data fit. The latent factor correlations across the 
last two models was around -0.49. This was higher than previous studies. However, this 
value was still lower than the traditionally expected correlation of -1.00 for bipolarity. 
Discussion 
Previous studies focused on affect as currently felt by participants. In this study, I 
expanded this criterion to examine whether self-reported frequencies of emotions  during 
the past week also conform to an ideal point response process.  Moreover, I showed that 
across the world, an ideal point model fitted emotions data better than a dominance 
model. Across diverse regions of the world, the valence continuum was approximately 
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bookended by pleasant-unpleasant, and happy-sad emotion terms, giving support to the 
previous studies that a bipolar valence continuum underlies core affect. Ideal point 
responding is consistent with why individuals report mixed feelings despite structural 
bipolarity. Consistent with previous studies, an analysis of the emotions data yielded two 
factors. In this study, the factors were more inversely correlated, but they could be 
accounted for by a single underlying bipolar dimension when taking  into account the 
item response process. 
There are a number of theoretical and methodological implications that can be 
drawn from this study. Past research has shown that the conceptual system for organizing 
emotions is relatively universal across languages and culture (Russell, 1983; Russell, 
Lewicka, et al., 1989; Yik & Russell, 2003; Yik, et al., 1999). This study similarly shows 
universality in that the pattern of positive and negative emotion terms were consistently 
located along the positive and negative valence ends respectively. Thus, a bipolar 
conception of positive and negative valenced emotions holds across different regions of 
the world. However, because culture provides a context for normative emotion practices 
and emotion appraisal (Mesquita & Walker, 2003), there were also variations in the item 
locations within each geographic region, indicating cultural variability in the 
interpretation of neutrality or extremity in emotion terms. For example, the term 
“pleasantness” in Africa was less extreme on the continuum than “gratitude”. Overall, 
these results preliminary evidence that dimensions of emotions – positive and negative 
valence in this case - are pancultural, but culture-specific appraisals of emotions are 
present (Russell, 1991).  
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GENERAL DISCUSSION 
A common theme across the four studies is that individuals use an ideal point 
response process when making self-reports of emotions. This may occur among emotion 
terms and even among response options. Further, this trend was consistent across 
different response formats and in diverse world regions. Importantly, when individuals 
use an ideal point response process, they are located only at a single point on a continuum, 
but endorse a range of emotion terms that are descriptive of themselves. This resolves a 
long-standing puzzle for why reports of positive and negative feelings occur despite the 
proposition that valence is bipolar. Previously, it has been thought that structural 
bipolarity would lead to mutual exclusion among positive and negative valence indicators. 
However, I propose an updated bipolar perspective: individuals with core affect close to 
the middle of the continuum can – and frequently do – endorse slight-moderate positive 
and negative valenced emotion terms whereas extreme core affect is associated with 
responses to positive and negative valence emotions that are mutually exclusive. When 
this response process is not accounted for –procedures which assume dominance 
responding such as the zero-order correlation, principal components analysis, or factor 
analysis – empirical findings can be misleading. This is because ideal point responding to 
a single continuum can result in two ostensibly unipolar dimensions. This may be one 
reason why psychometric studies of happiness and sadness have not yielded definitive 
results for bipolarity. Using an ideal point dimensional model shows that happiness and 
sadness can be accounted for by a single dimension. Further, the end poles are described 
by more intense feelings of happiness and sadness. 
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Previous researchers have proposed other response processes that would attenuate 
the correlation between happiness and sadness. Early research has suggested that the 
acquiescence would lead individuals to endorse both happiness and sadness and that 
controlling for these effects would lead to an „approximately‟ bipolar space (Bentler, 
1969). Nevertheless, accepting this proposition would undermine the validity of self-
reported affect. Acquiescence is also less precise in comparison to ideal point responding 
– there is no requirement that extreme emotions exhibit mutual exclusion as has been 
found in previous research (Diener & Iran-Nejad, 1986) and in the current set of studies. 
Another possibility is that measurement error leads to a small inverse correlation between 
happiness and sadness (D. P. Green, et al., 1993). However, other researchers have cast 
doubt on the validity of the corrections (Schimmack, et al., 2002).  In contrast to these 
perspectives, I propose that the occurrence of positive and negative emotions is consistent 
with our understanding of how individuals make sense of their affective experiences 
(Barrett, 2006; Barrett, et al., 2007) and with our current understanding of how 
individuals make self-reports of typical behaviors (Stark, et al., 2006; Tay, et al., 2009).  
Self-report of core affect 
 The self-report of core affect is a complex. When surveying individuals about 
their affective state, they may not necessarily feel strongly about anything in particular. 
In part, emotions serves an evolutionary function – physiological and psychological 
characteristics associated with specific emotions increases the ability to cope with the 
threats and opportunities present in the environment (Nesse, 1990). For example, more 
intense emotions are indicative of specific environmental demands and they direct 
attention toward emotion relevant stimuli (Ohman, Flykt, & Esteves, 2001). Under low 
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situational demands, emotions drift freely. Moreover, emotions are not free of cognitive 
components. It has been recognized that beyond the affective response of pleasantness 
and unpleasantness, people use mental representations of emotions such as arousal 
content (i.e., feeling active), relational content (i.e., emoter‟s relationship to another 
person), and situational content (i.e., perceived causes) (Barrett, et al., 2007). 
Nevertheless, an understanding of how people experience emotions requires self-reports.  
This approach to assessing core affect is still viable but requires a broader interpretation 
of what is being measured. In view of this, it is proposed that core affect can be localized 
on a valence continuum through the use of multiple indicators. As expected, individuals 
endorse a spread of emotions that are close to core affect states even though there are 
mixed reports of positivity and negativity. 
 Although multiple indicators are employed in this study, the underlying axiom is 
that individuals can be located on a single bipolar valence continuum. This suggests the 
use of a bipolar scale format – happy to sad – is conceptually rigorous.  In this application, 
individuals locate themselves on a continuum from happy to sad based on their subjective 
sense of how positive or negative they feel. This method may also be free from the 
entanglements of using multiple emotion words. For instance, fear, anger, joy, and 
sadness are words that evoke additional relational and situational content. It is also more 
convenient compared to using complicated statistical procedures to scale individuals on a 
continuum from their responses. However, for rigorous studies of the dimensionality of 
affect, it is still important to use multiple indicators. 
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Psychometric principles of affect 
Historically, dominance procedures that assume linearity (or monotonic 
increasing), like PCA and FA, were originally developed for the measurement of 
cognitive abilities (Spearman, 1904; Thurstone, 1945); however, many researchers have 
applied such models more generally to self-reports of emotions, personality, attitudes, 
and interests. Nevertheless, research on this issue suggests that a dominance model is 
more easily reconciled with the measurement of maximal performance attributes like 
cognitive ability than with self-reported typical behaviors like personality or emotions 
(Cronbach, 1949; Hofstee, 2001). Maximal performance attributes are defined 
interchangeably by terms like threshold limits (e.g., weight lifting) or capacity (e.g., 
tolerance for pain). These physical examples mirror psychological constructs that are 
commonly measured by delivering a series of items that vary in difficulty so as to test and 
try the boundaries of an individual‟s ability. It logically follows that a higher ability level 
leads to an increased probability of overcoming/endorsing items located lower on the 
continuum. This poses a particular challenge for modeling bipolar continuums as lower 
locations are synonymous with increasingly antithetical item content, so that individuals 
should not endorse such items. As such, it is not possible to model content neutral items 
along the bipolar continuum. 
In contrast, an ideal point response process is posited in which individual 
attributes are not challenged in the same manner by scale items. Instead, introspective 
processes lead individuals to endorse items that are better self-descriptors of their typical 
characteristics (Tay, Drasgow, Rounds, & Williams, 2009). Consider asking moderates 
whether they are militants or pacifists. They would probably disagree on both fronts (cf. 
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Thurstone, 1928). In regard to the bipolar valence dimension, individuals in a neutral 
mood would likely disagree with terms like “pleasant” or “unpleasant” but endorse more 
neutral mood items instead; or for that matter, endorse scale locations like “slightly 
pleasant” and “slightly unpleasant”. Indeed, it has been recently found with many self-
reported typical behaviors, including personality, attitudes and interests, that an ideal 
point process provides a better account of responses as compared to a dominance process 
(Roberts, Laughlin, & Wedell, 1999; Stark et al., 2006; Tay et al., 2009).  
Although the implementation of ideal point models requires sophisticated 
psychometric knowledge, I am optimistic that latent trait procedures like SEM and IRT 
are becoming more popular,  and consequently,  researchers will become more aware of 
appropriate measurement models. Using an ideal point framework, more research should 
be used in modeling neutral items along the latent continuum and more precise emotion 
terms should be used to study bipolarity. I propose that this can be achieved by using 
grading adverbs (e.g., “extremely” or “somewhat”) to specify extremities and neutrality 
in emotion terms. In doing so, we can determine whether using more extreme terms like 
“ecstatic” and “depressed” would anchor the end points of the bipolar continuum and 
whether neutral items like “nonchalant” would fall closer to the center of the continuum. 
Although ideal point models are suitable for analyzing responses to emotion terms, such 
models have only been developed relatively recently. More methodological research 
needs to be done in developing multidimensional ideal point models to fully explicate the 
emotion structure (Maydeu-Olivares, Hernández, & McDonald, 2006). Applying the 
incorrect methodology can obscure our understanding of the underlying structure and 
attenuate obtained correlations. This has important theoretical and substantive 
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implications. I propose that a more careful consideration of item responding is necessary 
in order to more fully understand psychological constructs. 
In these set of studies, I also found that when the intensity of emotions provided 
as response options varied, a polytomous dominance model can mask an ideal point 
response process. The option characteristic curves exhibit unfolding and terms that are of 
moderate intensity – happiness and sadness – may share similar locations along the latent 
trait. This suggests that individuals at a single location have some probabilities of 
endorsing both moderate happiness and sadness although not at the extremes. More 
research needs to examine the use of item response formats in whether ideal point or 
dominance models would describe the data better. Further, there needs to be a framework 
that considers how both ideal point and dominance models may describe responses to 
self-reported typical behaviors. 
Future research can also use alternative paradigms to examine the issue of 
whether an ideal point response is undertaken. This is because an IRT perspective the 
comparison of measurement models is an indirect approximation of the item response 
process: (a) the relative fit of the models do not describe if any single individual utilizes 
such a response process; (b) the distribution of the latent traits is often assumed to be 
normally distributed, but may not be true for many constructs. For instance, individuals 
tend to experience more positive emotions than negative ones. This could affect model-
data fit and subsequent inferences; (c) the use of multiple indicators which are very 
similar (e.g., valence descriptors) leads to poorer model-data fit because of item 
redundancy; (d) it is assumed that individuals are located at only a single point on the 
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continuum but there are may be fluctuations of core affect within any given self-report 
period. 
To account for fluctuations over time and account for differences between 
individuals, one possibility is to use a random preference model using a forced-choice 
paradigm (Regenwetter, Dana, & Davis-Stober, in press). Specifically, multiple paired 
comparisons between items that vary along a valence dimension are presented to 
participants. This directly allows us to test the hypothesis of whether individuals use an 
ideal point response process or a dominance process. It is expected that patterns of 
endorsements would be reflected as in Figure 52. 
Bipolarity of constructs 
 The controversy of whether lexically opposed words -- happy and sad -- are 
bipolar serves as an important reminder that the issue of bipolarity should not be 
overlooked. In Likert scaling, reverse worded items implicitly assume that lexical 
opposites tap into the same construct. For example, being “shy around strangers” is 
antithetical to extraversion. In essence, Likert scaling methodology collapses a bipolar 
concept of introversion-extroversion into unipolar construct. Although there are strong 
arguments for why lexically opposed words are construed as bipolar and can be used as 
reversed worded indicators of a construct, there is a need for a more rigorous definition of 
psychological constructs so that there is a clear correspondence between the conceptual 
and operational definition.  
 By definition, the updated model of bipolarity states that the continuum of 
negativity to positivity varies in degree and transitions at a specific point. Therefore, all 
indicators along this continuum apply to the construct. In conventional Likert procedures, 
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one simply applies reverse coding. Nevertheless, this may be misleading because a lack 
of a specified behavior does not necessarily mean that one engages in the opposing 
behavior. For example, a lack of counterproductive work behaviors (CWB) does not 
necessarily mean that one engages in organizational citizenship behaviors (OCB). 
However, the scales which are created to measure OCB have many reverse-scored 
antithetical items. As Spector, Bauer, and Fox (p. 782, 2010) noted, these include 
“ „Consumes a lot of time complaining about trivial matters‟ (Podsakoff,MacKenzie, 
Moorman, & Fetter, 1990), „takes undeserved breaks‟ (Smith, Organ, & Near, 1983),  
„conducts personal business on company time‟ (Farh, Earley, & Lin, 1997), and „takes 
undeserved work breaks‟ (L. J. Williams & Anderson, 1991).” Therefore, the bipolarity 
assumed in the use of reverse worded measurement indicators may not be appropriate 
given the conceptual definition.   
This bipolarity of constructs becomes considerably more complex among broad 
constructs such as interests in People or Things (Tay, et al., in press) and cultural 
dimensions such as Individualism-Collectivism.  Although these constructs are 
conceptually opposed to one another they are measured separately and often do not have 
large inverse correlations. Based on the updated bipolar model, similar procedures used 
for assessing the bipolarity of happiness and sadness can be used to evaluate the viability 
of reverse coding and the bipolarity of constructs. 
Conclusion 
To conclude, I presented a psychological and psychometric framework to show 
that reports of mixed emotions are compatible with a single bipolar valence continuum 
because of how individuals respond to emotion indicators. These set of studies provide 
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strong evidence that individuals use an ideal point response process when endorsing 
emotion indicators. Therefore, the correlation coefficient and other dimensionality 
recovery procedures which assume linearity should not be used as the standard for 
determining bipolarity. Instead, they can yield counter-evidence against bipolarity and 
may even lead to artifactual dimensions. An ideal point framework can allow for a more 
straightforward determination of bipolarity by modeling item content along a continuum 
while simultaneously taking into account non-linearity in item responding. Future 
research can employ such methods to investigate whether other psychological constructs 
are bipolar taking into account the response process. 
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TABLES 
Table 1 
 
Principal components analysis of unidimensional ideal point data: Reanalysis of 
Davison’s (1977) correlation matrix based on 100 simulees on a bipolar continuum for 
10 equally spaced variables 
  No rotation Varimax rotation 
  Component Component 
  Variables 1 2 1 2 
1 A 0.96 0.29 -0.54 0.84 
2 B 0.93 0.37 -0.47 0.88 
3 C 0.86 0.51 -0.33 0.94 
4 D 0.61 0.79 0.04 0.99 
5 E -0.24 0.97 0.81 0.58 
6 F -0.81 0.58 0.99 -0.09 
7 G -0.93 0.34 0.93 -0.34 
8 H -0.97 0.23 0.89 -0.45 
9 I -0.98 0.16 0.84 -0.51 
10 J -0.99 0.12 0.83 -0.54 
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Table 2 
 
Study 1 -- Mean, standard deviation, and tetrachoric correlations for Valence Descriptors 
 
 
 
Mean SD 1 2 3 4 5 6 7 8 9 10 11 
1 
Extremely 
Happy 
0.15 0.35 
           
2 Very Happy 0.24 0.43 0.88           
3 
Moderately 
happy 
0.65 0.48 0.07 0.32 
         
4 Slightly happy 0.67 0.47 -0.25 -0.15 0.61         
5 A little happy 0.68 0.47 -0.23 -0.17 0.55 0.86        
6 Neutral 0.63 0.48 -0.44 -0.37 -0.07 0.16 0.23       
7 A little sad 0.33 0.47 -0.25 -0.28 -0.11 0.09 0.08 0.05      
8 Slightly sad 0.30 0.46 -0.34 -0.34 -0.08 0.04 0.06 -0.09 0.93     
9 Moderately sad 0.13 0.34 -0.38 -0.33 -0.30 -0.10 -0.16 -0.07 0.78 0.77    
10 Very Sad 0.03 0.17 -0.95 -0.95 -0.98 -0.36 -0.57 -0.24 0.98 0.59 0.85   
11 Extremely sad 0.03 0.17 -0.95 -0.11 -0.53 -0.19 -0.39 -0.24 0.66 0.49 0.65 0.96  
12 Usual 0.75 0.43 -0.08 -0.02 0.26 0.07 0.11 0.47 -0.27 -0.27 -0.24 -0.30 -0.39 
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Table 3 
Study 1 -- Valence Descriptors: Estimated IRT parameters and adjusted χ2/df fit statistic 
 
 
 
Ideal Point Model (GGUM) Dominance Model (2PLM) 
 
α α (S.E) δ δ (S.E) τ τ (S.E) a a (S.E) b b (S.E) 
Extremely Happy 1.42 0.23 2.59 0.11 -0.86 0.04 0.73 0.13 1.81 0.29 
Very Happy 1.28 0.22 2.50 0.10 -1.24 0.04 0.67 0.12 1.27 0.23 
Moderately happy 1.51 0.07 0.55 0.11 -1.29 0.05 0.31 0.07 -1.23 0.34 
Slightly happy 4.59 0.00 0.18 0.05 -1.08 0.05 0.18 0.05 -2.34 0.78 
A little happy 2.81 0.00 0.17 0.06 -1.18 0.06 0.18 0.05 -2.56 0.83 
Neutral 0.54 0.11 -2.09 0.13 -2.76 0.09 0.24 0.05 1.38 0.41 
A little sad 6.90 0.00 -0.74 0.04 -0.60 0.11 2.70 0.57 -0.47 0.08 
Slightly sad 6.69 0.00 -0.76 0.04 -0.54 0.12 3.05 0.81 -0.56 0.08 
Moderately sad 4.43 0.02 -0.92 0.06 -0.17 0.16 1.55 0.31 -1.36 0.13 
 
 
 
 
Ideal Point Model (GGUM)  Dominance Model (2PLM) 
 
Mean SD Mean SD 
Singles -3.98 2.20 -6.23 0.05 
Doubles 6.50 20.68 28.09 70.17 
Triples 11.89 15.98 44.15 55.08 
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Table 4 
Study 1 -- Valence Descriptors (Excluding “Neutral”): Estimated IRT parameters and adjusted χ2/df fit statistic 
 
 
 
Ideal Point Model (GGUM) Dominance Model (2PLM) 
 
α α (S.E) δ δ (S.E) τ τ (S.E) a a (S.E) b b (S.E) 
Extremely Happy 1.24 0.21 2.70 0.05 -0.88 0.24 0.66 0.13 1.92 0.33 
Very Happy 1.06 0.18 2.63 0.06 -1.28 0.18 0.62 0.11 1.34 0.26 
Moderately happy 1.24 0.16 0.34 0.12 -1.44 0.14 0.31 0.07 -1.21 0.34 
Slightly happy 3.34 0.00 -0.09 0.06 -1.21 0.06 0.19 0.05 -2.20 0.72 
A little happy 2.86 0.00 -0.09 0.07 -1.30 0.06 0.19 0.05 -2.42 0.76 
A little sad 4.08 0.00 -1.40 0.09 -1.02 0.09 2.68 0.57 -0.46 0.07 
Slightly sad 4.18 0.00 -1.43 0.09 -0.95 0.09 3.17 0.91 -0.56 0.07 
Moderately sad 2.49 0.09 -1.68 0.13 -0.38 0.13 1.53 0.30 -1.37 0.13 
 
 
 
 
Ideal Point Model (GGUM) Dominance Model (2PLM) 
 
Mean SD Mean SD 
Singles -3.90 2.07 -6.26 0.02 
Doubles 6.21 29.92 32.77 78.91 
Triples 12.38 24.49 49.70 62.04 
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Table 5 
 
Study 1 -- Valence Descriptors (Excluding “Neutral” and item redundancies): Estimated IRT parameters and adjusted χ2/df fit 
statistic 
 
 
Ideal Point Model (GGUM) Dominance Model (2PLM) 
 
α α (S.E) δ δ (S.E) τ τ (S.E) a a (S.E) b b (S.E) 
Very Happy 1.42 0.29 2.51 0.16 -1.48 0.09 0.55 0.12 1.46 0.28 
Moderately happy 1.50 0.12 0.52 0.14 -1.53 0.14 0.47 0.09 -0.86 0.21 
Slightly happy 2.65 0.01 -0.09 0.08 -1.31 0.07 0.28 0.07 -1.52 0.43 
Slightly sad 1.90 0.39 -2.19 0.61 -1.57 0.56 1.09 0.23 -0.72 0.12 
Moderately sad 2.60 0.04 -1.74 0.21 -0.47 0.19 2.12 0.95 -1.27 0.14 
 
 
 
 
Ideal Point Model (GGUM)  Dominance Model (2PLM) 
 
Mean SD Mean SD 
Singles -7.05 0.06 -6.25 0.05 
Doubles -4.29 3.74 13.82 31.84 
Triples -0.96 3.65 23.59 26.78 
 
  94 
 
Table 6 
Study 1 -- Ideal point and dominance models fit to Positive Valence versus Negative 
Valence 
Extremely Happy 
Very Happy 
Moderately happy 
Slightly happy 
A little happy 
 
Ideal Point Model 
(GGUM)  
Dominance Model 
(2PLM) 
 
Mean SD Mean SD 
Singles 0.00 0.00 0.00 0.00 
Doubles 1.15 2.46 48.68 102.00 
Triples 2.97 3.28 49.55 51.58 
 
Very Happy 
Moderately happy 
Slightly happy 
 
Ideal Point Model 
(GGUM)  
Dominance Model 
(2PLM) 
 
Mean SD Mean SD 
Singles 0.00 0.00 0.00 0.00 
Doubles 0.00 0.00 13.80 23.90 
Triples - - - - 
 
Slightly sad 
Moderately sad 
 
Ideal Point Model 
(GGUM)  Dominance Model (2PLM) 
 
Mean SD Mean SD 
Singles 0.00 0.00 0.00 0.00 
Doubles 0.00 0.00 0.78 1.35 
Triples - - - - 
 
  95 
 
Table 7 
Study 1 -- Confirmatory factor analysis of Valence Descriptors 
 
Model 1 Model 2 Model 3 
 
Happiness Sadness Happiness Sadness Happiness Sadness 
Extremely Happy 0.90   0.20 
 
- 
 
Very Happy 0.76   0.04 
 
- 
 
Moderately happy -0.38   -0.61 
 
0.63  
Slightly happy -0.89   -0.98 
 
0.97  
A little happy -0.86   -0.88 
 
0.88  
A little sad 0.97 
 
0.97  0.97 
Slightly sad 0.96 
 
0.96  0.96 
Moderately sad 0.80 
 
0.81  0.81 
 
 
  
    
Latent Correlation -0.15 0.00 -0.03 
χ2 179.1 112.55 28.447 
df 8 18 8 
χ2/df 22.39 6.25 3.56 
CFI 0.92 0.97 0.99 
TLI 0.87 0.95 0.99 
RMSEA 0.23 0.11 0.08 
 
Note. In Model 2, the residual correlation between “Extremely Happy” and “Very 
Happy” was freed and estimated at .88. In Model 3, the items “Extremely Happy” and 
“Very Happy” were excluded because of low loadings. 
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Table 8 
Study 1 -- Color Descriptors: Means and Standard Deviations 
  
White Light Gray Gray Black 
(N = 63) (N = 146) (N = 143) (N= 60) 
 
Mean SD Mean SD Mean SD Mean SD 
Extremely White 0.83 0.38 0.04 0.20 0.00 0.00 0.00 0.00 
Very White 0.89 0.32 0.08 0.28 0.01 0.08 0.00 0.00 
Moderately 
White 
0.33 0.48 0.66 0.48 0.03 0.18 0.00 0.00 
Slightly White 0.17 0.38 0.78 0.42 0.21 0.41 0.00 0.00 
A Little White 0.16 0.37 0.73 0.44 0.18 0.39 0.02 0.13 
Neutral 0.17 0.38 0.62 0.49 0.32 0.47 0.07 0.25 
A little Black 0.08 0.27 0.37 0.48 0.66 0.47 0.08 0.28 
Slightly Black 0.06 0.25 0.40 0.49 0.66 0.47 0.10 0.3 
Moderately 
Black 
0.00 0.00 0.07 0.25 0.66 0.47 0.25 0.44 
Very Black 0.02 0.13 0.00 0.00 0.10 0.3 0.93 0.25 
Extremely Black 0.02 0.13 0.00 0.00 0.07 0.26 0.83 0.38 
 
Note. Average endorsement rates above .10 are bolded. 
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Table 9 
Study 1 -- Color Descriptors: Means, standard deviations, and tetrachoric correlations 
 
 
Mean SD 1 2 3 4 5 6 7 8 9 10 
1 Extremely White 0.14 0.35           
2 Very White 0.17 0.37 0.98          
3 Moderately White 0.30 0.46 0.09 0.20         
4 Slightly White 0.38 0.49 -0.30 -0.18 0.70        
5 A little White 0.35 0.48 -0.47 -0.31 0.68 0.89       
6 Neutral 0.37 0.48 -0.35 -0.28 0.41 0.55 0.49      
7 A little Black 0.39 0.49 -0.76 -0.58 -0.21 0.07 0.11 0.28     
8 Slightly Black 0.40 0.49 -0.70 -0.63 -0.19 0.13 0.15 0.30 0.87    
9 Moderately Black 0.29 0.45 -0.98 -0.72 -0.54 -0.29 -0.29 -0.17 0.48 0.54   
10 Very Black 0.17 0.38 -0.98 -0.59 -0.66 -0.65 -0.62 -0.60 -0.41 -0.34 0.04  
11 Extremely Black 0.15 0.36 -0.97 -0.56 -0.70 -0.76 -0.74 -0.59 -0.43 -0.35 -0.02 0.99 
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Table 10 
 
Study 1 -- Color Descriptives (excluding “Neutral”): Estimated IRT parameters and adjusted χ2/df fit statistic 
 
 
 
Ideal Point Model (GGUM) Dominance Model (2PLM) 
 
α α (S.E) δ δ (S.E) τ τ (S.E) a a (S.E) b b (S.E) 
Extremely White 6.62 0.00 2.36 3.35 -1.18 3.34 0.28 0.08 3.88 1.21 
Very White 4.27 0.01 2.15 0.66 -1.07 0.65 0.31 0.09 3.29 0.94 
Moderately White 3.21 0.00 0.82 0.06 -0.50 0.05 1.38 0.21 0.67 0.09 
Slightly White 4.60 0.00 0.49 0.04 -0.55 0.04 1.65 0.28 0.45 0.09 
A little White 5.54 0.00 0.49 0.04 -0.60 0.04 1.70 0.29 0.38 0.09 
A little Black 3.59 0.00 -0.27 0.05 -0.55 0.04 0.15 0.04 -1.84 0.76 
Slightly Black 3.66 0.00 -0.26 0.04 -0.57 0.04 0.15 0.04 -1.65 0.72 
Moderately Black 3.17 0.00 -0.71 0.06 -0.45 0.06 0.37 0.08 -1.53 0.36 
Very Black 3.72 0.11 -2.33 3.97 -1.25 3.95 3.01 0.55 -1.01 0.10 
Extremely Black 4.08 0.01 -2.20 0.95 -1.01 0.91 4.89 2.52 -1.08 0.10 
 
 
 
 
Ideal Point Model (GGUM) Dominance Model (2PLM) 
 
Mean SD Mean SD 
Singles -2.54 2.01 -6.09 0.25 
Doubles 2.26 15.06 48.09 105.00 
Triples 5.25 13.43 76.12 83.35 
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Table 11 
 
Study 1 -- Color Descriptives (excluding “Neutral” and item redundancies): Estimated IRT parameters and adjusted χ2/df fit statistic 
 
 
 
Ideal Point Model (GGUM) Dominance Model (2PLM) 
 
α α (S.E) δ δ (S.E) τ τ (S.E) a a (S.E) b b (S.E) 
Very White 4.03 0.11 2.34 6.23 -1.30 6.24 0.42 0.10 2.47 0.57 
Moderately White 3.91 0.00 0.80 0.06 -0.54 0.06 2.38 0.94 0.59 0.08 
Slightly White 4.34 0.00 0.47 0.05 -0.59 0.04 0.92 0.15 0.48 0.11 
Slightly Black 3.40 0.00 -0.28 0.05 -0.57 0.05 0.28 0.06 -0.94 0.33 
Moderately Black 4.04 0.00 -0.67 0.07 -0.47 0.06 0.69 0.14 -0.96 0.18 
Very Black 3.80 0.22 -2.33 8.47 -1.31 8.47 0.78 0.22 -1.54 0.29 
 
 
 
 
Ideal Point Model (GGUM) Dominance Model (2PLM) 
 
Mean SD Mean SD 
Singles -5.93 0.43 -6.26 0.02 
Doubles -4.18 2.64 21.25 25.17 
Triples -2.33 2.61 41.28 25.59 
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Table 12 
Study 1 -- Ideal point and dominance models fit to Positive Valence versus Negative 
Valence 
 
Extremely White 
Very White 
Moderately White 
Slightly White 
A little White 
 
Ideal Point Model 
(GGUM) 
Dominance Model 
(2PLM) 
 
Mean SD Mean SD 
Singles 0.00 0.00 0.00 0.00 
Doubles 4.03 10.40 84.56 201.68 
Triples 4.14 5.29 114.48 149.97 
 
Very White 
Moderately White 
Slightly White 
 
Ideal Point Model 
(GGUM) 
Dominance Model 
(2PLM) 
 
Mean SD Mean SD 
Singles 0.07 0.12 0.00 0.00 
Doubles 0.51 0.40 13.86 24.00 
Triples - - - - 
 
A little Black 
Slightly Black 
Moderately Black 
Very Black 
 
Ideal Point Model 
(GGUM) 
Dominance Model 
(2PLM) 
 
Mean SD Mean SD 
Singles 0.00 0.00 0.00 0.00 
Doubles 5.92 12.61 93.10 213.93 
Triples 8.33 4.86 137.52 185.34 
 
Slightly Black 
Moderately Black 
Very Black 
 
Ideal Point Model 
(GGUM) 
Dominance Model 
(2PLM) 
 
Mean SD Mean SD 
Singles 0.00 0.00 0.00 0.00 
Doubles 2.34 4.05 16.30 28.23 
Triples - - - - 
 101 
 
Table 13 
Study 1 -- Confirmatory factor analysis of Color Descriptors 
 
Model 1 
 
White Black 
Extremely White 0.76  
Very White 0.53  
Moderately White -0.57  
Slightly White -0.91  
A little White -0.96  
A little Black  0.88 
Slightly Black  0.88 
Moderately Black  0.26 
Very Black  -0.78 
Extremely Black  -0.87 
 
  
Latent Correlation -0.54 
χ2 712.014 
df 34 
χ2/df 20.94 
CFI 0.72 
TLI 0.62 
RMSEA 0.22 
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Table 14 
Study 1 -- PANAS-X: Scale compositions 
 Scales Items 
General Dimension Scales Positive Affect (10) afraid, scared, nervous, jittery, 
irritable, hostile, guilty, ashamed, 
upset, distressed 
 Negative Affect (10) active, alert, attentive, 
determined, enthusiastic, 
excited, inspired, interested, 
proud, strong 
Basic Negative Emotion Scales Fear (6) afraid, scared, frightened, 
nervous, jittery, shaky 
 Hostility (6) angry, hostile, irritable, scornful, 
disgusted, loathing 
 Guilt (6) guilty, ashamed, blameworthy, 
angry at self, disgusted with self, 
dissatisfied with self 
 Sadness (5) sad, blue, downhearted, alone, 
lonely 
Basic Positive Emotion Scales Joviality (8) happy, joyful, delighted, cheerful, 
excited, enthusiastic, lively, 
energetic 
 Self-Assurance (6) proud, strong, confident, bold, 
daring, fearless 
 Attentiveness (4) alert, attentive, concentrating, 
determined 
Other Affective Scales Shyness (4) shy, bashful, sheepish, timid 
 Fatigue (4) sleepy, tired, sluggish, drowsy 
 Serenity (3) calm, relaxed, at ease 
 Surprise (3) amazed, surprised, astonished 
  
1
0
3
 
Table 15 
 
Study 1 -- Valence Descriptors and PANAS-X Happy and Sad: Estimated IRT parameters and adjusted χ2/df fit statistic 
 
 
 
α α (S.E) δ δ (S.E) τ1 τ1 (S.E) τ2 
τ2 
(S.E) τ3 
τ3 
(S.E) τ4 
τ4 
(S.E) 
Very Happy 1.62 0.28 2.40 0.24 -1.44 0.15       
Moderately happy 1.43 0.14 0.52 0.13 -1.53 0.15       
Slightly happy 1.92 0.03 -0.03 0.08 -1.38 0.08       
Slightly sad 2.77 0.24 -2.19 1.82 -1.65 1.84       
Moderately sad 2.64 0.26 -2.42 1.65 -1.12 1.64       
PANAS-X Sad 2.07 0.29 -2.98 0.43 -2.63 0.39 -1.22 0.38 -1.54 0.49 -0.49 0.56 
PANAS-X Happy 1.19 0.15 2.52 0.05 -4.14 0.15 -3.06 0.13 -2.08 0.12 -0.31 0.26 
 
 
a a (S.E) b1 b1 (S.E) b2 
b2 
(S.E) b3 
b3 
(S.E) b4 
b4 
(S.E) 
Very Happy 0.73 0.24 1.80 0.28       
Moderately happy 0.28 0.15 -1.31 0.49       
Slightly happy 0.03 0.21 -13.34 -       
Slightly sad 1.95 0.47 -0.59 0.07       
Moderately sad 2.81 1.03 -1.17 0.08       
PANAS-X Sad 2.62 0.48 -2.43 0.19 -1.70 0.11 -1.34 0.07 -0.32 0.05 
PANAS-X Happy 0.63 0.15 -2.05 0.29 -0.59 0.15 0.89 0.17 2.95 0.40 
 
 
Ideal Point Model (GGUM) Dominance Model (2PLM) 
 
Mean SD Mean SD 
Singles 0.00 0.00 0.00 0.00 
Doubles 3.50 6.17 14.31 35.11 
Triples 6.06 6.27 19.62 21.97 
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Table 16 
Study 1 -- Ideal point and dominance models fit to Positive Valence versus Negative 
Valence 
Very Happy 
Moderately happy 
Slightly happy 
PANAS-X Happy 
 
Ideal Point Model 
(GGUM) 
Dominance Model 
(2PLM) 
 
Mean SD Mean SD 
Singles 0.00 0.00 0.00 0.00 
Doubles 0.61 1.03 33.02 45.31 
Triples 6.54 6.66 35.64 22.33 
 
Slightly sad 
Moderately sad 
PANAS-X Sad 
 
Ideal Point Model 
(GGUM) 
Dominance Model 
(2PLM) 
 
Mean SD Mean SD 
Singles 0.00 0.00 314.78 224.01 
Doubles 0.00 0.00 568.71 449.91 
Triples - - - - 
 
Note. Due to the short scale length for “Sad” items and possibly due to a model mismatch, 
the dominance model was not well estimated, resulting in high singles chi-square values. 
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Table 17 
Study 1 -- Positive Affect and Negative Affect:  Means, standard deviations and zero-order correlations 
  
M SD 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 
1 Afraid 1.28 0.65                    
2 Scared 1.24 0.60 0.63                   
3 Nervous 1.70 0.99 0.53 0.41                  
4 Jittery 1.63 0.86 0.28 0.23 0.36                 
5 Irritable 1.78 0.98 0.29 0.31 0.27 0.24                
6 Hostile 1.33 0.73 0.39 0.34 0.31 0.30 0.57               
7 Guilty 1.42 0.85 0.45 0.28 0.38 0.21 0.39 0.46              
8 Ashamed 1.33 0.74 0.54 0.52 0.38 0.22 0.39 0.41 0.55             
9 Upset 1.61 0.96 0.47 0.46 0.37 0.27 0.59 0.52 0.58 0.60            
10 Distressed 1.92 1.09 0.39 0.33 0.38 0.26 0.47 0.34 0.38 0.44 0.53           
11 Active 2.51 1.08 -0.05 -0.06 0.00 0.08 -0.13 -0.07 -0.07 -0.07 -0.15 -0.02          
12 Alert 2.52 1.05 0.02 0.12 -0.01 0.06 -0.02 0.00 0.01 0.04 0.00 -0.05 0.34         
13 Attentive 2.88 1.01 -0.08 -0.01 0.04 0.04 -0.07 -0.06 -0.05 -0.06 -0.09 -0.03 0.34 0.50        
14 Determined 2.93 1.21 0.03 0.09 0.10 0.06 0.04 0.02 0.02 0.05 0.04 0.14 0.35 0.38 0.39       
15 Enthusiastic 2.36 1.11 0.01 -0.02 0.07 0.19 -0.20 -0.08 -0.10 -0.07 -0.16 -0.05 0.55 0.27 0.36 0.45      
16 Excited 2.20 1.14 0.01 -0.01 0.13 0.20 -0.17 -0.06 -0.08 -0.10 -0.12 -0.04 0.50 0.30 0.36 0.42 0.66     
17 Inspired 2.19 1.18 0.09 0.11 0.18 0.16 0.00 0.04 0.07 0.06 0.02 0.04 0.42 0.20 0.33 0.48 0.54 0.46    
18 Interested 2.66 1.04 0.04 0.03 0.10 0.08 -0.08 -0.05 -0.01 -0.02 -0.07 0.08 0.40 0.30 0.39 0.49 0.45 0.47 0.43   
19 Proud 2.30 1.19 -0.01 -0.05 0.06 0.08 -0.07 -0.05 -0.08 -0.14 -0.12 -0.03 0.49 0.32 0.43 0.49 0.53 0.61 0.54 0.46  
20 Strong 2.53 1.14 -0.03 0.04 0.06 0.14 -0.02 0.01 -0.07 -0.08 -0.06 0.03 0.46 0.32 0.47 0.52 0.52 0.47 0.50 0.43 0.61 
 
Note. PA and NA inter-item correlations are bolded.
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Table 18 
Study 1 -- Positive Affect and Negative Affect: Estimated dominance IRT parameters 
 
  
 
a b1 b2 b3 b4 
NA1 Afraid 0.26 -8.07 -6.06 -3.16  
  [0.17] [3.24] [2.28] [1.15]  
NA2 Scared       0.27 -8.26 -6.36 -3.32  
  [0.17] [3.52] [2.55] [1.22]  
NA3 Nervous      0.17 -7.86 -4.57 -1.04  
  [0.15] [3.79] [2.52] [0.88]  
NA4 Jittery      0.17 -10.22 -5.75 -1.04  
  [0.21] [6.20] [3.69] [1.04]  
NA5 Irritable    0.23 -6.78 -3.38 -0.09  
  [0.14] [2.41] [1.22] [0.35]  
NA6 Hostile      0.28 -7.46 -5.05 -2.83  
  [0.20] [2.93] [2.16] [1.21]  
NA7 Guilty       0.26 -6.50 -5.16 -2.22  
  [0.17] [2.61] [2.26] [1.15]  
NA8 Ashamed      0.30 -6.56 -4.97 -2.60  
  [0.18] [2.59] [1.81] [0.93]  
NA9 Upset        0.23 -6.64 -4.68 -1.16  
  [0.15] [2.47] [1.79] [0.55]  
NA10 Distressed   0.18 -6.33 -3.33 0.50  
  [0.13] [2.84] [1.56] [0.49]  
PA1 Active       1.12 -0.99 0.10 1.21 2.48 
  [0.17] [0.12] [0.09] [0.12] [0.27] 
PA2 Alert        0.63 -1.54 -0.01 1.78 3.76 
  [0.14] [0.25] [0.14] [0.26] [0.55] 
PA3 Attentive    0.82 -1.93 -0.51 0.98 2.78 
  [0.17] [0.23] [0.12] [0.14] [0.33] 
PA4 Determined   1.01 -1.36 -0.36 0.65 1.80 
  [0.16] [0.15] [0.11] [0.10] [0.19] 
PA5 Enthusiastic 1.43 -0.37 0.43 1.30 2.24 
  [0.22] [0.08] [0.08] [0.10] [0.21] 
PA6 Excited      1.46 -0.67 0.23 1.22 2.11 
  [0.08] [0.07] [0.10] [0.20] [0.08] 
PA7 Inspired     1.06 -0.39 0.54 1.38 2.38 
  [0.16] [0.10] [0.10] [0.14] [0.25] 
PA8 Interested   1.03 -1.36 -0.12 1.09 2.59 
  [0.17] [0.16] [0.09] [0.12] [0.26] 
PA9 Proud        1.52 -0.43 0.28 1.10 2.14 
  [0.24] [0.08] [0.07] [0.10] [0.18] 
PA10 Strong       1.30 -0.83 0.04 1.03 2.23 
  [0.2] [0.10] [0.08] [0.10] [0.22] 
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Table 19 
Study 1 -- Ideal point and dominance models fit to Positive Affect and Negative Affect 
PA and NA 
 
Ideal Point Model 
(GGUM) 
Dominance Model 
(GRM) 
 
Mean SD Mean SD 
Singles - - 0.00 0.00 
Doubles - - 6.59 12.67 
Triples - - 5.92 5.18 
 
PA 
 
Ideal Point Model 
(GGUM) 
Dominance Model 
(GRM) 
 
Mean SD Mean SD 
Singles 0.00 0.00 0.00 0.00 
Doubles 3.16 3.32 1.50 2.35 
Triples 3.97 4.33 1.63 1.96 
 
NA 
 
Ideal Point Model 
(GGUM) 
Dominance Model 
(GRM) 
 
Mean SD Mean SD 
Singles 0.83 2.64 0.15 0.24 
Doubles 3.77 5.72 1.02 2.27 
Triples 3.54 4.97 1.83 2.75 
 
Note. PA and NA could not be estimated using an ideal point model 
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Table 20 
Study 1 -- Confirmatory factor analysis of Positive Affect and Negative Affect 
 
 
Model 1 Model 2 
 
 
PA NA PA NA 
NA1 Afraid  0.68  0.65 
NA2 Scared        0.62  0.57 
NA3 Nervous       0.56  0.55 
NA4 Jittery       0.38  0.38 
NA5 Irritable     0.63  0.62 
NA6 Hostile       0.63  0.61 
NA7 Guilty        0.67  0.69 
NA8 Ashamed       0.74  0.74 
NA9 Upset         0.80  0.82 
NA10 Distressed    0.62  0.63 
PA1 Active       0.65  0.65  
PA2 Alert        0.45  0.42  
PA3 Attentive    0.56  0.55  
PA4 Determined   0.65  0.65  
PA5 Enthusiastic 0.75  0.76  
PA6 Excited      0.74  0.75  
PA7 Inspired     0.67  0.68  
PA8 Interested   0.63  0.63  
PA9 Proud        0.77  0.78  
PA10 Strong       0.73  0.73  
 
 
    
 Latent Correlation -0.06 -0.06 
 χ2 655.96 498.42 
 df 169 166 
 χ2/df 3.88 3.00 
 CFI 0.86 0.90 
 TLI 0.84 0.89 
 RMSEA 0.084 0.070 
 
Note. In Model 2, the residual correlations (1) “Afraid” and “Scared” (residual r = .41); 
(2) “Alert” and “Attentive” (residual r = .36); (3) “Irritable” and “Hostile” (residual r 
= .31) were freely estimated because they corresponded to the largest modification 
indices. 
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Table 21 
Study 1 --Joviality and Sadness: Means and standard deviations 
 
  
M SD 1 2 3 4 5 6 7 8 9 10 11 12 
1 Sad 1.55 0.85             
2 Blue 1.61 0.92 0.75            
3 Downhearted 1.67 0.98 0.68 0.65           
4 Alone 1.86 1.07 0.53 0.59 0.54          
5 Lonely 1.89 1.09 0.55 0.58 0.53 0.80         
6 Happy 2.85 1.14 -0.31 -0.33 -0.31 -0.21 -0.23        
7 Joyful 2.40 1.16 -0.26 -0.28 -0.28 -0.17 -0.17 0.76       
8 Delighted 2.23 1.09 -0.22 -0.25 -0.24 -0.12 -0.13 0.68 0.73      
9 Cheerful 2.51 1.13 -0.26 -0.31 -0.26 -0.21 -0.19 0.75 0.75 0.70     
10 Lively 2.37 1.07 -0.20 -0.22 -0.20 -0.10 -0.07 0.62 0.64 0.62 0.62    
11 Energetic 2.33 1.08 -0.25 -0.25 -0.20 -0.11 -0.13 0.59 0.62 0.64 0.63 0.70   
12 Enthusiastic 2.36 1.11 -0.20 -0.22 -0.21 -0.11 -0.09 0.65 0.67 0.67 0.67 0.72 0.69  
13 Excited 2.20 1.14 -0.16 -0.14 -0.20 -0.09 -0.09 0.63 0.73 0.69 0.67 0.61 0.61 0.66 
 
Note. Joviality and Sadness inter-item correlations are bolded. 
 110 
 
Table 22 
Study 1 -- Joviality and Sadness: Estimated IRT parameters 
 
 
α δ τ1 τ2 τ3 τ4 
Sadness1 Sad 1.31 -2.95 -2.31 -1.14 -2.08 -0.55 
  [0.23] [0.07] [0.14] [0.29] [0.28] [0.46] 
Sadness2 Blue       1.55 -2.70 -2.17 -1.69 -1.55 -0.38 
  [0.26] [0.14] [0.13] [0.21] [0.22] [0.46] 
Sadness3 Downhearted      1.16 -3.14 -2.22 -2.24 -2.35 -0.61 
  [0.18] [0.05] [0.22] [0.24] [0.28] [0.44] 
Sadness4 Alone 0.70 -2.46 -1.56 -1.81 -0.97 -0.70 
  [0.09] [0.07] [0.28] [0.30] [0.41] [0.47] 
Sadness5 Lonely    0.70 -3.07 -2.33 -1.66 -2.88 -0.77 
  [0.09] [0.07] [0.27] [0.43] [0.35] [0.50] 
Joviality1 Happy      2.14 1.77 -3.20 -2.51 -1.99 -0.42 
  [0.24] [0.09] [0.17] [0.17] [0.01] [0.17] 
Joviality2 Joyful       2.55 1.72 -2.56 -2.29 -1.28 -0.19 
  [0.10] [0.23] [0.26] [0.27] [0.25] [0.19] 
Joviality3 Delighted   1.98 2.44 -3.22 -2.59 -1.79 -0.34 
  [0.23] [0.15] [0.18] [0.19] [0.16] [0.28] 
Joviality4 Cheerful 2.29 1.93 -3.01 -2.34 -1.69 -0.15 
  [0.29] [0.31] [0.32] [0.36] [0.32] [0.23] 
Joviality5 Lively   1.30 2.34 -3.48 -2.92 -1.42 -0.39 
  [0.14] [0.06] [0.17] [0.16] [0.15] [0.28] 
Joviality6 Energetic       1.55 2.28 -3.19 -2.68 -1.51 -0.29 
  [0.19] [0.07] [0.14] [0.16] [0.12] [0.28] 
Joviality7 Enthusiastic 1.50 2.11 -3.05 -2.49 -1.36 -0.39 
  [0.18] [0.06] [0.14] [0.15] [0.13] [0.23] 
Joviality8 Excited 1.33 2.16 -2.85 -2.49 -1.36 -0.34 
  [0.17] [0.06] [0.14] [0.16] [0.14] [0.26] 
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Table 22 (cont.) 
 
 
 
a b1 b2 b3 b4 
Sadness1 Sad 0.42 -6.48 -4.28 -3.33 -0.68 
  [0.14] [1.41] [0.86] [0.66] [0.23] 
Sadness2 Blue       0.46 -5.68 -3.68 -2.57 -0.56 
  [0.14] [1.10] [0.69] [0.48] [0.20] 
Sadness3 Downhearted      0.43 -6.12 -3.58 -2.33 -0.52 
  [0.14] [1.30] [0.69] [0.48] [0.21] 
Sadness4 Alone 0.24 -8.25 -5.78 -2.96 0.15 
  [0.11] [2.40] [1.66] [0.93] [0.34] 
Sadness5 Lonely    0.25 -8.29 -5.03 -2.94 0.23 
  [0.11] [2.36] [1.46] [0.90] [0.34] 
Joviality1 Happy      1.89 -1.20 -0.35 0.56 1.75 
  [0.28] [0.08] [0.07] [0.07] [0.12] 
Joviality2 Joyful       2.22 -0.62 0.09 0.99 2.05 
  [0.31] [0.06] [0.06] [0.08] [0.12] 
Joviality3 Delighted   1.81 -0.52 0.29 1.20 2.56 
  [0.27] [0.07] [0.06] [0.10] [0.23] 
Joviality4 Cheerful 1.99 -0.84 0.00 0.87 2.17 
  [0.29] [0.07] [0.06] [0.08] [0.18] 
Joviality5 Lively   1.48 -0.81 0.16 1.28 2.32 
  [0.2] [0.09] [0.07] [0.10] [0.21] 
Joviality6 Energetic       1.43 -0.73 0.22 1.28 2.47 
  [0.32] [0.09] [0.07] [0.11] [0.24] 
Joviality7 Enthusiastic 1.74 -0.72 0.17 1.15 2.06 
  [0.23] [0.08] [0.06] [0.10] [0.18] 
Joviality8 Excited 1.60 -0.45 0.37 1.27 2.23 
  [0.22] [0.07] [0.07] [0.10] [0.18] 
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Table 23 
Study 1 -- Ideal point and dominance models fit to Basic Emotion Scales Joviality and 
Sadness 
 
Joviality and 
Sadness 
 
Ideal Point Model 
(GGUM) 
Dominance Model 
(GRM) 
 
Mean SD Mean SD 
Singles 0.00 0.00 0.00 0.00 
Doubles 3.24 5.44 2.95 8.32 
Triples 9.71 7.28 5.59 7.19 
 
Joviality  
 
Ideal Point Model 
(GGUM) 
Dominance Model 
(GRM) 
 
Mean SD Mean SD 
Singles 0.00 0.00 1.97 1.28 
Doubles 5.65 7.61 1.84 2.60 
Triples 13.19 8.70 2.37 2.25 
 
Sadness 
 
Ideal Point Model 
(GGUM) 
Dominance Model 
(GRM) 
 
Mean SD Mean SD 
Singles - - 0.00 0.00 
Doubles - - 4.68 6.45 
Triples - - 8.91 7.64 
 
Note. Sadness could not be estimated using an ideal point model 
 113 
 
Table 24 
Study 1 -- Confirmatory factor analysis of PANAS-X scales Joviality and Sadness 
 
 
Model 1 Model 2 
 
 
Joviality Sadness Joviality Sadness 
Sadness1 Sad  0.82  0.86 
Sadness2 Blue        0.84  0.87 
Sadness3 Downhearted       0.77  0.78 
Sadness4 Alone  0.75  0.66 
Sadness5 Lonely     0.75  0.66 
Joviality1 Happy      0.83  0.83  
Joviality2 Joyful       0.87  0.87  
Joviality3 Delighted   0.83  0.83  
Joviality4 Cheerful 0.85  0.85  
Joviality5 Lively   0.78  0.78  
Joviality6 Energetic       0.77  0.77  
Joviality7 Enthusiastic 0.82  0.82  
Joviality8 Excited 0.80  0.80  
 
 
  
 
 
 Latent Correlation -0.33 -0.34 
 χ2 386.555 190.434 
 df 64 63 
 χ2/df 6.04 3.02 
 CFI 0.92 0.97 
 TLI 0.90 0.96 
 RMSEA 0.11 0.070 
 
Note. In Model 2, the residual correlation “Alone” and “Lonely” (residual r = .65) was 
freely estimated because it corresponded to the largest modification index. 
  
1
1
4
 
Table 25  
Study 2 – Valence Descriptors: Means, Standard deviations and tetrachoric correlations 
 
  M SD 1 2 3 4 5 6 7 8 9 10 11 12 13 14 
1 Extremely Happy 0.21 0.40               
2 Very happy 0.29 0.46 0.97              
3 Moderately happy 0.81 0.39 0.10 0.28             
4 Fairly happy 0.80 0.40 0.12 0.25 0.84            
5 Slightly happy 0.75 0.43 -0.03 -0.15 0.62 0.72           
6 A little happy 0.79 0.41 -0.07 -0.30 0.57 0.74 0.81          
7 Not at all happy 0.05 0.22 -0.95 -0.97 -0.66 -0.73 -0.67 -0.63         
8 
Neither happy nor 
sad 
0.25 0.44 -0.37 -0.29 -0.21 -0.14 0.00 0.05 -0.30 
       
9 Not at all sad 0.54 0.50 0.53 0.44 0.19 0.26 0.23 0.24 -0.98 0.05       
10 A little sad 0.34 0.48 -0.56 -0.46 -0.16 -0.21 -0.12 -0.16 0.57 -0.18 -0.88      
11 Slightly sad 0.34 0.48 -0.62 -0.50 -0.16 -0.29 -0.19 -0.12 0.57 -0.18 -0.86 0.91     
12 Fairly sad 0.17 0.38 -0.44 -0.49 -0.34 -0.31 -0.34 -0.23 0.69 0.12 -0.75 0.73 0.83    
13 Moderately sad 0.22 0.42 -0.45 -0.47 -0.09 -0.39 -0.13 -0.22 0.61 0.01 -0.83 0.86 0.90 0.78   
14 Very Sad 0.04 0.19 0.07 -0.06 -0.53 -0.64 -0.57 -0.37 0.76 -0.01 -0.50 0.61 0.61 0.79 0.99  
15 Extremely sad 0.03 0.16 -0.06 -0.18 -0.54 -0.69 -0.63 -0.51 0.83 -0.13 -0.98 0.54 1.00 0.99 0.99 1.00 
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Table 26 
Study 2 – 12 Valence Descriptors: Estimated IRT parameters and adjusted χ2/df  fit statistic 
 
 
Ideal Point Model (GGUM) Dominance Model (2PLM) 
 
α α (S.E) δ δ (S.E) τ τ (S.E) a a (S.E) b b (S.E) 
Extremely Happy 1.57 0.35 1.78 0.18 -0.51 0.20 1.02 0.26 1.15 0.25 
Very happy 1.34 0.30 1.94 0.25 -0.96 0.16 0.81 0.19 0.86 0.25 
Moderately happy 1.72 0.11 0.16 0.13 -1.80 0.16 0.45 0.11 -2.14 0.55 
Fairly happy 2.51 0.01 0.19 0.11 -1.61 0.10 0.56 0.14 -1.74 0.45 
Slightly happy 1.86 0.03 0.08 0.11 -1.51 0.11 0.40 0.11 -1.81 0.58 
A little happy 2.62 0.01 0.05 0.09 -1.53 0.09 0.41 0.10 -2.11 0.60 
Neither happy nor sad 0.51 0.08 -2.98 1.43 -0.50 2.00 0.22 0.06 2.91 0.96 
Not at all sad 3.03 0.00 1.19 0.13 -1.31 0.12 1.89 0.38 -0.08 0.10 
A little sad 3.84 0.00 -1.33 0.11 -0.95 0.11 2.22 0.46 -0.42 0.10 
Slightly sad 4.44 0.00 -1.36 0.13 -0.99 0.12 2.69 0.63 -0.41 0.10 
Fairly sad 2.32 0.05 -1.75 0.20 -0.57 0.20 1.44 0.34 -1.17 0.15 
Moderately sad 3.26 0.00 -1.56 0.15 -0.73 0.15 2.05 0.48 -0.85 0.12 
 
 
Ideal Point Model (GGUM) Dominance Model (2PLM) 
 
Mean SD Mean SD 
Singles -10.60 1.78 -12.19 0.31 
Doubles 2.54 33.40 14.12 51.30 
Triples 9.60 27.31 23.32 36.55 
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Table 27 
Study 2 – 11 Valence Descriptors: Estimated IRT parameters and adjusted χ2/df  fit statistic 
 
 
Ideal Point Model (GGUM) Dominance Model (2PLM) 
 
α α (S.E) δ δ (S.E) τ τ (S.E) a a (S.E) b b (S.E) 
Very happy 1.01 0.26 1.61 0.37 -0.48 0.10 0.53 0.12 1.12 0.29 
Moderately happy 2.24 0.03 -0.01 0.10 -1.66 0.11 0.47 0.12 -2.07 0.53 
Fairly happy 3.08 0.00 0.05 0.09 -1.53 0.09 0.59 0.15 -1.68 0.43 
Slightly happy 2.01 0.02 0.01 0.10 -1.47 0.11 0.45 0.12 -1.66 0.52 
A little happy 2.21 0.02 -0.02 0.10 -1.58 0.10 0.45 0.12 -1.93 0.54 
Neither happy nor sad 0.55 0.14 3.17 0.14 -0.78 0.89 0.25 0.07 2.60 0.79 
Not at all sad 3.19 0.00 1.05 0.11 -1.21 0.11 1.98 0.43 -0.09 0.10 
A little sad 3.95 0.00 -1.58 0.12 -1.14 0.12 2.31 0.51 -0.43 0.10 
Slightly sad 4.19 0.00 -1.69 0.17 -1.25 0.17 2.81 0.80 -0.42 0.10 
Fairly sad 2.08 0.44 -2.57 0.83 -1.26 0.77 1.46 0.35 -1.17 0.15 
Moderately sad 3.00 0.01 -1.82 0.20 -0.91 0.21 2.18 0.57 -0.84 0.12 
 
 Ideal Point Model (GGUM) Dominance Model (2PLM) 
 
Mean SD Mean SD 
Singles -10.63 1.76 -12.34 0.09 
Doubles -1.11 15.40 12.21 44.72 
Triples 3.63 10.54 19.64 33.79 
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Table 28 
Study 2 – 10 Valence Descriptors: Estimated IRT parameters and adjusted χ2/df  fit statistic 
 
 
Ideal Point Model (GGUM) Dominance Model (2PLM) 
 
α α (S.E) δ δ (S.E) τ τ (S.E) a a (S.E) b b (S.E) 
Very happy 0.93 0.20 2.00 0.13 -0.74 0.38 0.55 0.12 1.10 0.27 
Moderately happy 2.02 0.05 0.04 0.11 -1.76 0.12 0.48 0.12 -2.03 0.51 
Fairly happy 2.82 0.01 0.10 0.09 -1.61 0.10 0.60 0.15 -1.66 0.42 
Slightly happy 1.92 0.03 0.05 0.11 -1.54 0.11 0.45 0.12 -1.65 0.52 
A little happy 2.19 0.02 0.01 0.10 -1.63 0.11 0.45 0.11 -1.93 0.53 
Not at all sad 3.05 0.00 1.17 0.12 -1.32 0.12 1.97 0.42 -0.09 0.10 
A little sad 3.79 0.00 -1.60 0.13 -1.17 0.13 2.29 0.50 -0.44 0.10 
Slightly sad 4.19 0.00 -1.71 0.17 -1.27 0.17 2.78 0.79 -0.43 0.10 
Fairly sad 2.08 0.44 -2.58 0.81 -1.27 0.76 1.51 0.36 -1.16 0.15 
Moderately sad 3.04 0.01 -1.83 0.21 -0.93 0.21 2.23 0.60 -0.84 0.11 
 
 Ideal Point Model (GGUM) Dominance Model (2PLM) 
 
Mean SD Mean SD 
Singles -9.20 3.34 -12.19 0.31 
Doubles -1.46 14.72 14.12 51.30 
Triples 2.81 10.16 23.31 36.55 
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Table 29 
Study 2 – Confirmatory Factor Analysis of Valence Descriptors 
 
Model 1 Model 2 
 
Happiness Sadness Happiness Sadness 
Very happy    0.22   -  
Moderately happy    0.82   0.82  
Fairly happy    0.95   0.94  
Slightly happy    0.84   0.85  
A little happy    0.83   0.85  
Not at all sad -  -  
A little sad  0.92  0.92 
Slightly sad  0.98  0.98 
Fairly sad  0.84  0.84 
Moderately sad  0.93  0.93 
 
  
 
 
Latent Correlation -0.31 -0.26 
χ2 130.947 29.891 
df 26 19 
χ2/df 5.04 1.57 
CFI 0.94 0.99 
TLI 0.91 0.99 
RMSEA 0.13 0.05 
 
Note. The item “Not at all sad” was excluded from the analysis. In Model 2, the item 
“Very Happy” was excluded because of low loadings with the latent factor Happy.
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Table 30 
Study 3 -- Positive Affect and Negative Affect:  Means, standard deviations and zero-order correlations 
  
M SD 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 
1 Afraid 1.62 0.96                    
2 Scared 1.60 0.98 0.74                   
3 Nervous 1.88 1.05 0.55 0.58                  
4 Jittery 1.68 0.98 0.37 0.42 0.50                 
5 Irritable 1.92 1.07 0.22 0.27 0.27 0.29                
6 Hostile 1.45 0.83 0.19 0.26 0.26 0.32 0.47               
7 Guilty 1.44 0.84 0.21 0.25 0.23 0.21 0.29 0.24              
8 Ashamed 1.27 0.67 0.24 0.32 0.25 0.21 0.30 0.26 0.52             
9 Upset 1.67 0.98 0.39 0.44 0.38 0.34 0.49 0.46 0.29 0.32            
10 Distressed 1.96 1.10 0.42 0.49 0.45 0.37 0.44 0.34 0.34 0.32 0.55           
11 Active 2.84 1.19 0.00 -0.01 0.07 0.08 -0.11 0.03 0.00 -0.02 -0.11 -0.04          
12 Alert 3.01 1.03 -0.02 -0.06 -0.02 -0.02 -0.18 -0.02 -0.08 -0.10 -0.10 -0.13 0.45         
13 Attentive 3.17 0.98 0.03 0.02 0.00 -0.02 -0.19 -0.06 -0.09 -0.08 -0.13 -0.06 0.28 0.49        
14 Determined 3.36 1.18 0.05 0.03 0.09 0.09 -0.04 0.02 0.00 -0.02 -0.04 0.01 0.43 0.40 0.24       
15 Enthusiastic 2.72 1.17 -0.03 -0.07 -0.01 0.01 -0.20 -0.06 -0.04 -0.09 -0.24 -0.16 0.59 0.45 0.30 0.49      
16 Excited 2.47 1.16 0.05 0.02 0.11 0.12 -0.15 0.03 0.01 -0.02 -0.14 -0.09 0.53 0.36 0.22 0.45 0.69     
17 Inspired 2.62 1.19 0.07 0.02 0.08 0.05 -0.17 -0.05 0.02 -0.01 -0.09 -0.07 0.46 0.39 0.29 0.44 0.49 0.51    
18 Interested 3.07 1.12 0.11 0.08 0.09 0.04 -0.19 -0.02 -0.05 -0.06 -0.11 -0.08 0.39 0.46 0.39 0.49 0.50 0.45 0.45   
19 Proud 2.79 1.22 0.00 0.00 0.06 0.08 -0.05 0.11 -0.05 -0.09 -0.09 -0.09 0.41 0.30 0.19 0.44 0.45 0.43 0.42 0.38  
20 Strong 2.99 1.11 -0.01 -0.07 -0.04 -0.04 -0.10 0.06 -0.02 -0.10 -0.10 -0.10 0.43 0.32 0.24 0.37 0.37 0.31 0.34 0.29 0.45 
 
Note. PA and NA inter-item correlations are bolded.
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Table 31 
Study 3 -- Confirmatory factor analysis of Positive Affect and Negative Affect 
 
 
Model 1 Model 2 
 
 
PA NA PA NA 
NA1 Afraid  0.70  0.57 
NA2 Scared        0.77  0.66 
NA3 Nervous       0.69  0.62 
NA4 Jittery       0.57  0.52 
NA5 Irritable     0.51  0.57 
NA6 Hostile       0.47  0.50 
NA7 Guilty        0.42  0.42 
NA8 Ashamed       0.45  0.45 
NA9 Upset         0.66  0.73 
NA10 Distressed    0.69  0.74 
PA1 Active       0.71  0.71  
PA2 Alert        0.60  0.60  
PA3 Attentive    0.43  0.41  
PA4 Determined   0.65  0.66  
PA5 Enthusiastic 0.80  0.77  
PA6 Excited      0.74  0.70  
PA7 Inspired     0.66  0.67  
PA8 Interested   0.65  0.66  
PA9 Proud        0.60  0.59  
PA10 Strong       0.52  0.52  
 
 
    
 Latent Correlation -0.07 -0.11 
 χ2 1748.842 831.612 
 df 169 162 
 χ2/df 10.35 5.13 
 CFI 0.80 0.92 
 TLI 0.77 0.90 
 RMSEA 0.095 0.063 
 
Note. In Model 2, the residual correlations (1) “Afraid” and “Scared” (residual r = .59); 
(2) “Guilty” and “Ashamed” (residual r = .41); (3) “Alert” and “Attentive” (residual r 
= .33); (4) “Enthusiastic” and “Determined” (residual r = .34); (5) “Irritable” and 
“Hostile” (residual r = .26);  (6) “Proud” and “Strong” (residual r = .21); (7) “Nervous” 
and “Jittery” (residual r = .27) were freely estimated because they corresponded to the 
largest modification indices. 
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Table 32 
Study 3 -- Positive Affect and Negative Affect: Estimated IRT parameters 
 
 
α δ τ1 τ2 τ3 τ4 
NA1 Afraid 0.84 1.83 -0.69 -0.28 -0.12  
  [0.07] [0.12] [0.15] [0.2] [0.04]  
NA2 Scared       1.05 1.73 -0.78 -0.01 -0.48  
  [0.08] [0.09] [0.12] [0] [0.16]  
NA3 Nervous      0.70 1.85 -1.39 -0.71 -0.01  
  [0.05] [0.15] [0.18] [0.22] [0]  
NA4 Jittery      0.59 1.90 -0.65 -0.01 -0.33  
  [0.05] [0.16] [0.22] [0] [0.3]  
NA5 Irritable    0.44 2.64 -1.80 -1.03 -0.38  
  [0.04] [0.03] [0.2] [0.25] [0.3]  
NA6 Hostile      0.50 2.91 -0.11 -0.35 -1.04  
  [0.05] [0.32] [0] [0.41] [0.47]  
NA7 Guilty       0.53 3.17 -0.57 -0.80 -0.82  
  [0.05] [0.14] [0.42] [0.39] [0.4]  
NA8 Ashamed      0.73 3.34 -0.65 -0.72 -1.46  
  [0.08] [0.13] [0.4] [0.39] [0.33]  
NA9 Upset        0.89 2.27 -1.56 -0.51 -0.44  
  [0.06] [0.05] [0.08] [0.19] [0.17]  
NA10 Distressed   0.67 2.44 -2.14 -1.30 -0.68  
  [0.05] [0.04] [0.12] [0.16] [0.17]  
PA1 Active       2.27 -0.02 -1.49 -1.32 -0.74 -0.15 
  [0.01] [0.02] [0.05] [0.04] [0.04] [0.06] 
PA2 Alert        1.82 -0.10 -1.95 -1.58 -0.69 -0.01 
  [0.11] [0.02] [0.08] [0.06] [0.05] [0] 
PA3 Attentive    1.29 -0.10 -2.34 -1.81 -0.69 -0.31 
  [0.09] [0.03] [0.11] [0.09] [0.07] [0.09] 
PA4 Determined   1.76 -0.02 -1.90 -1.70 -1.11 -0.38 
  [0.13] [0.02] [0.1] [0.07] [0] [0.06] 
PA5 Enthusiastic 4.02 -0.08 -1.49 -1.18 -0.73 -0.22 
  [0] [0.01] [0.03] [0.03] [0.03] [0.04] 
PA6 Excited      3.03 0.00 -1.37 -1.05 -0.59 -0.12 
  [0.01] [0.02] [0.04] [0.03] [0.04] [0.06] 
PA7 Inspired     2.02 -0.02 -1.37 -1.19 -0.60 -0.34 
  [0.01] [0.02] [0.05] [0.05] [0.05] [0.08] 
PA8 Interested   1.94 -0.06 -1.69 -1.62 -0.84 -0.15 
  [0.02] [0.02] [0.08] [0.06] [0.04] [0.06] 
PA9 Proud        1.62 -0.02 -1.39 -1.36 -0.63 -0.39 
  [0.03] [0.02] [0.07] [0.06] [0.06] [0.08] 
PA10 Strong       1.37 -0.06 -1.74 -1.68 -0.53 -0.38 
  [0.08] [0.03] [0.09] [0.08] [0.07] [0.08] 
 
 
 122 
 
Table 32 (cont.) 
 
 
a b1 b2 b3 b4 
NA1 Afraid 0.23 -6.13 -4.20 -1.32  
  [0.16] [2.36] [1.82] [0.81]  
NA2 Scared       0.22 -6.63 -4.21 -1.67  
  [0.15] [2.50] [1.61] [0.73]  
NA3 Nervous      0.20 -6.70 -3.47 -0.55  
  [0.13] [2.71] [1.48] [0.47]  
NA4 Jittery      0.22 -7.11 -3.95 -1.33  
  [0.12] [2.41] [1.27] [0.52]  
NA5 Irritable    0.35 -4.03 -2.14 0.00  
  [0.14] [0.93] [0.53] [0.24]  
NA6 Hostile      0.26 -7.12 -4.32 -2.24  
  [0.13] [2.22] [1.25] [0.65]  
NA7 Guilty       0.23 -7.37 -5.30 -2.96  
  [0.15] [3.29] [2.56] [1.56]  
NA8 Ashamed      0.30 -7.45 -5.98 -3.56  
  [0.29] [3.16] [2.53] [1.53]  
NA9 Upset        0.40 -3.72 -2.44 -0.62  
  [0.16] [0.82] [0.56] [0.25]  
NA10 Distressed   0.29 -4.19 -2.21 0.02  
  [0.13] [1.14] [0.66] [0.29]  
PA1 Active       1.28 -0.95 -0.14 0.85 2.01 
  [0.18] [0.11] [0.08] [0.10] [0.18] 
PA2 Alert        0.93 -1.95 -0.77 0.77 2.35 
  [0.18] [0.21] [0.12] [0.12] [0.26] 
PA3 Attentive    0.55 -3.69 -1.56 0.39 2.86 
  [0.10] [0.60] [0.28] [0.16] [0.46] 
PA4 Determined   0.95 -1.73 -0.80 0.29 1.60 
  [0.15] [0.19] [0.12] [0.10] [0.17] 
PA5 Enthusiastic 1.69 -0.81 0.00 0.86 1.81 
  [0.28] [0.08] [0.07] [0.08] [0.14] 
PA6 Excited      1.35 -0.60 0.19 1.10 2.16 
  [0.19] [0.09] [0.08] [0.10] [0.19] 
PA7 Inspired     1.06 -0.86 -0.06 0.88 2.27 
  [0.15] [0.12] [0.09] [0.11] [0.23] 
PA8 Interested   0.91 -1.51 -0.67 0.60 2.05 
  [0.15] [0.18] [0.12] [0.11] [0.23] 
PA9 Proud        0.91 -1.05 -0.41 0.56 1.82 
  [0.17] [0.15] [0.11] [0.11] [0.20] 
PA10 Strong       0.67 -2.04 -0.96 0.65 2.34 
  [0.14] [0.28] [0.18] [0.14] [0.30] 
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Table 33 
Study 3-- Ideal point and dominance models fit to Positive Affect and Negative Affect 
PA and NA 
 
Ideal Point Model 
(GGUM) 
Dominance Model 
(GRM) 
 
Mean SD Mean SD 
Singles 61.98 65.46 10.32 7.88 
Doubles 26.90 12.93 12.30 8.79 
Triples 17.40 4.90 9.34 5.17 
 
PA  
 
Ideal Point Model 
(GGUM) 
Dominance Model 
(GRM) 
 
Mean SD Mean SD 
Singles 0.00 0.00 0.00 0.00 
Doubles 2.64 2.56 1.98 2.34 
Triples 2.11 1.25 1.74 1.15 
 
NA 
 
Ideal Point Model 
(GGUM) 
Dominance Model 
(GRM) 
 
Mean SD Mean SD 
Singles 3.18 4.43 0.15 0.29 
Doubles 7.23 6.78 3.37 3.99 
Triples 7.51 3.77 3.69 2.64 
  
1
2
4
 
Table 34 
Study 3--  Joviality and Sadness: Means and standard deviations 
 
  
M SD 1 2 3 4 5 6 7 8 9 10 11 12 
1 Sad 1.72 0.95             
2 Blue 1.73 0.98 0.66            
3 Downhearted 1.86 1.08 0.54 0.55           
4 Alone 2.11 1.23 0.51 0.50 0.40          
5 Lonely 2.00 1.18 0.57 0.61 0.50 0.80         
6 Happy 3.16 1.11 -0.41 -0.36 -0.27 -0.30 -0.31        
7 Joyful 2.68 1.14 -0.31 -0.30 -0.18 -0.25 -0.25 0.73       
8 Delighted 2.41 1.16 -0.26 -0.26 -0.12 -0.16 -0.18 0.62 0.69      
9 Cheerful 3.02 1.02 -0.34 -0.35 -0.21 -0.24 -0.26 0.68 0.67 0.61     
10 Lively 2.56 1.16 -0.23 -0.25 -0.12 -0.21 -0.19 0.60 0.65 0.62 0.57    
11 Energetic 2.67 1.17 -0.22 -0.25 -0.13 -0.22 -0.21 0.56 0.63 0.57 0.54 0.75   
12 Enthusiastic 2.72 1.17 -0.27 -0.25 -0.15 -0.21 -0.20 0.64 0.70 0.63 0.58 0.72 0.71  
13 Excited 2.47 1.16 -0.22 -0.20 -0.09 -0.16 -0.14 0.62 0.68 0.65 0.57 0.66 0.62 0.69 
 
Note. Joviality and Sadness inter-item correlations are bolded. 
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Table 35 
Study 3 -- Confirmatory factor analysis of PANAS-X scales Joviality and Sadness 
 
 
Model 1 Model 2 
 
 
Joviality Sadness Joviality Sadness 
Sadness1 Sad  0.70  0.80 
Sadness2 Blue        0.72  0.83 
Sadness3 Downhearted       0.60  0.67 
Sadness4 Alone  0.81  0.62 
Sadness5 Lonely     0.89  0.73 
Joviality1 Happy      0.80  0.80  
Joviality2 Joyful       0.86  0.86  
Joviality3 Delighted   0.78  0.78  
Joviality4 Cheerful 0.75  0.75  
Joviality5 Lively   0.82  0.81  
Joviality6 Energetic       0.78  0.78  
Joviality7 Enthusiastic 0.84  0.84  
Joviality8 Excited 0.80  0.80  
 
 
  
 
 
 Latent Correlation -0.36 -0.40 
 χ2 850.583 495.031 
 df 64 63 
 χ2/df 13.29 7.86 
 CFI 0.91 0.95 
 TLI 0.89 0.94 
 RMSEA 0.11 0.08 
 
Note. In Model 2, the residual correlation “Alone” and “Lonely” (residual r = .64) was 
freely estimated because it corresponded to the largest modification index. 
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Table 36 
Study 3 --  Joviality and Sadness: Estimated IRT parameters 
 
 
α δ τ1 τ2 τ3 τ4 
Sadness1 Sad 1.48 -2.80 -2.53 -1.38 -1.71 -0.43 
  [0.12] [0.05] [0.07] [0.11] [0.12] [0.25] 
Sadness2 Blue       1.42 -2.36 -1.92 -1.21 -1.01 -0.35 
  [0.11] [0.11] [0.12] [0.14] [0.13] [0.27] 
Sadness3 Downhearted      0.68 -2.78 -2.03 -1.63 -1.29 -0.60 
  [0.05] [0.03] [0.15] [0.19] [0.22] [0.32] 
Sadness4 Alone 1.05 -1.79 -1.61 -1.09 -0.92 -0.32 
  [0.07] [0.04] [0.09] [0.13] [0.12] [0.17] 
Sadness5 Lonely    1.15 -1.76 -1.63 -0.67 -0.96 -0.22 
  [0.09] [0.13] [0.15] [0.19] [0.14] [0.19] 
Joviality1 Happy      3.20 0.67 -2.03 -1.72 -1.16 -0.31 
  [0.07] [0.02] [0.07] [0.05] [0.03] [0.04] 
Joviality2 Joyful       4.77 0.54 -1.65 -1.25 -0.80 -0.11 
  [0.00] [0.02] [0.04] [0.03] [0.03] [0.04] 
Joviality3 Delighted   2.76 0.54 -1.50 -1.12 -0.66 -0.01 
  [0.16] [0.02] [0.05] [0.04] [0.04] [0.00] 
Joviality4 Cheerful 2.79 0.59 -1.91 -1.66 -0.98 -0.01 
  [0.16] [0.03] [0.07] [0.05] [0.04] [0.05] 
Joviality5 Lively   2.92 0.52 -1.58 -1.28 -0.62 -0.10 
  [0.01] [0.02] [0.05] [0.04] [0.04] [0.06] 
Joviality6 Energetic       2.55 0.52 -1.65 -1.32 -0.72 -0.18 
  [0.01] [0.02] [0.06] [0.05] [0.04] [0.06] 
Joviality7 Enthusiastic 3.42 0.54 -1.69 -1.37 -0.80 -0.14 
  [0.00] [0.02] [0.05] [0.04] [0.03] [0.05] 
Joviality8 Excited 3.32 0.47 -1.54 -1.17 -0.60 -0.19 
  [0.00] [0.02] [0.04] [0.04] [0.04] [0.05] 
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Table 36 (cont.) 
 
 
a b1 b2 b3 b4 
Sadness1 Sad 0.48 -5.79 -3.30 -2.12 -0.08 
  [0.08] [0.60] [0.36] [0.25] [0.11] 
Sadness2 Blue       0.49 -5.14 -3.33 -1.96 -0.18 
  [0.08] [0.62] [0.37] [0.23] [0.11] 
Sadness3 Downhearted      0.29 -7.11 -4.58 -2.41 0.05 
  [0.07] [1.21] [0.77] [0.43] [0.18] 
Sadness4 Alone 0.37 -4.62 -2.78 -1.19 0.59 
  [0.07] [0.64] [0.38] [0.21] [0.16] 
Sadness5 Lonely    0.38 -4.62 -2.95 -1.69 0.41 
  [0.07] [0.62] [0.40] [0.25] [0.15] 
Joviality1 Happy      1.75 -1.49 -0.73 0.38 1.47 
  [0.15] [0.07] [0.05] [0.04] [0.07] 
Joviality2 Joyful       2.10 -0.94 -0.13 0.78 1.90 
  [0.19] [0.05] [0.04] [0.04] [0.08] 
Joviality3 Delighted   1.47 -0.66 0.16 1.08 2.26 
  [0.14] [0.05] [0.05] [0.06] [0.12] 
Joviality4 Cheerful 1.44 -1.61 -0.68 0.59 1.99 
  [0.13] [0.09] [0.05] [0.05] [0.10] 
Joviality5 Lively   1.65 -0.84 0.02 1.00 1.90 
  [0.15] [0.05] [0.04] [0.05] [0.09] 
Joviality6 Energetic       1.45 -1.00 -0.10 0.88 1.93 
  [0.13] [0.06] [0.05] [0.06] [0.10] 
Joviality7 Enthusiastic 1.79 -0.98 -0.14 0.79 1.79 
  [0.16] [0.06] [0.04] [0.05] [0.08] 
Joviality8 Excited 1.54 -0.74 0.12 1.05 2.10 
  [0.14] [0.05] [0.05] [0.06] [0.11] 
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Table 37 
Study 3 -- Ideal point and dominance models fit to Basic Emotion Scales Joviality and 
Sadness 
Joviality and 
Sadness 
 
Ideal Point Model 
(GGUM) 
Dominance Model 
(GRM) 
 
Mean SD Mean SD 
Singles 35.35 29.58 0.02 0.083 
Doubles 16.58 8.42 3.76 5.31 
Triples 11.58 1.45 4.74 4.00 
 
Joviality  
 
Ideal Point Model 
(GGUM) 
Dominance Model 
(GRM) 
 
Mean SD Mean SD 
Singles 0.00 0.00 0.00 0.00 
Doubles 4.49 4.06 2.37 2.56 
Triples 5.73 3.57 2.44 1.45 
 
Sadness 
 
Ideal Point Model 
(GGUM) 
Dominance Model 
(GRM) 
 
Mean SD Mean SD 
Singles 57.96 55.31 0.20 0.46 
Doubles 31.57 17.15 4.60 3.64 
Triples 32.32 22.92 5.60 1.10 
  
 
1
2
9
 
Table 38 
Study 3 – PANAS-X: Comparison of ideal point and dominance IRT models by response formats 
 
 
Polytomous 
 
Dichotomous  
(Not at all vs  
Other options) 
 
Dichotomous  
(Not at all & Slightly vs  
Other options) 
 
 
Ideal Point 
Dominance 
Model Ideal Point Dominance Model Ideal Point 
Dominance 
Model 
 
Doubles Triples Doubles Triples Doubles Triples Doubles Triples Doubles Triples Doubles Triples 
NA & PA 26.90 17.40 12.23 9.34 4.47 5.10 21.67 29.33 6.38 6.78 14.85 21.23 
NA 7.23 7.51 3.37 3.69 6.60 7.82 4.33 8.10 2.45 4.86 2.54 5.19 
PA 2.64 2.11 1.98 1.74 -0.84 0.13 -0.90 -0.10 0.71 2.78 0.80 2.55 
Sadness & 
Joviality 16.58 11.58 3.76 4.74 7.13 9.87 24.72 36.74 6.27 6.82 12.61 20.20 
Sadness 31.57 32.32 4.60 5.60 13.06 33.02 9.68 19.17 2.13 7.21 4.96 12.13 
Joviality 4.49 5.73 2.37 2.44 -0.14 -1.08 0.43 2.18 1.44 6.42 0.87 3.17 
 
Note. Bolded numbers reflect better model-data fit between ideal point and dominance models.
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Table 39 
Study 4 -- Mean, standard deviation, and intercorrelations for emotion variables in 
analysis 
 
 Variables M SD 1 2 3 4 5 6 7 8 9 10 11 12 13 
1 Pleasant 5.67 1.78 1.00             
2 Cheerful 5.76 1.98 0.55 1.00            
3 Happy 5.62 2.01 0.63 0.63 1.00           
4 Love 6.25 2.49 0.31 0.34 0.42 1.00          
5 Pride 4.29 2.36 0.29 0.29 0.31 0.22 1.00         
6 Gratitude 5.19 2.37 0.26 0.31 0.36 0.36 0.34 1.00        
7 Jealousy 2.77 2.25 -0.06 -0.01 0.00 0.13 0.09 0.10 1.00       
8 Guilt 2.98 2.09 -0.14 -0.11 -0.08 0.05 0.01 0.12 0.23 1.00      
9 Anger 3.21 1.91 -0.19 -0.15 -0.15 -0.03 0.12 0.04 0.21 0.29 1.00     
10 Stress 4.83 2.47 -0.21 -0.19 -0.18 0.00 -0.02 -0.01 0.19 0.24 0.29 1.00    
11 Worry 5.04 2.28 -0.21 -0.15 -0.18 0.03 0.01 0.07 0.20 0.32 0.30 0.57 1.00   
12 Sad 3.54 1.95 -0.34 -0.29 -0.33 -0.09 -0.05 -0.02 0.21 0.36 0.42 0.35 0.40 1.00  
13 Unpleasant 3.82 1.77 -0.43 -0.34 -0.35 -0.14 -0.11 -0.06 0.16 0.25 0.37 0.33 0.35 0.53 1.00 
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Table 40 
 
Study 4 -- Countries and sample size 
 
 
World Region Countries N % 
Africa 
Cameroon, Ghana, Nigeria, South 
Africa, Uganda, Zimbabwe 
771 8.44 
Asia 
Bangladesh, China, Hong Kong, India, 
Indonesia, Japan, Korea, Malaysia, 
Nepal, Philippines, Singapore, Thailand 
2232 24.43 
Europe 
Belgium, Bulgaria, Croatia, Cyprus, 
Georgia, Germany, Greece, Hungary, 
Italy, Netherlands, Poland, Portugal, 
Russia, Slovakia, Slovenia, Spain, 
Switzerland 
3655 40.01 
Middle East Iran, Kuwait, Turkey 372 4.07 
North America Canada, United States, Australia 629 6.98 
South America 
Brazil, Chile, Columbia, Mexico, 
Venezuela 
1477 16.17 
Total   9136   
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Table 41 
Study 4 -- Average χ2adj/df values for ideal point and dominance models for the world and 
world regions 
 
 Ideal Point Model Dominance Model 
 Doubles Triples Doubles Triples 
World 3.09 (0.32) 4.48 (0.42) 10.13 (0.75) 14.38 (1.06) 
Africa 2.82 6.41 5.95 10.36 
Asia 5.27 7.53 15.59 21.79 
Europe 5.60 8.37 8.82 12.40 
Middle East 0.41 1.75 6.14 12.02 
North America & Australia 0.78 2.51 6.30 10.55 
South America 2.17 3.90 5.88 9.30 
 
Note. Standard deviations across 100 resamples are in parenthesis 
  
1
3
3
 
Table 42 
 
Study 4 -- Peak locations of ideal point item response curves for the world and across different world regions 
 
 World Africa Asia Europe Middle East North America South America 
Positive 
Valence 
Pleasant (0.50) Gratitude (1.74) Pleasant (0.53) Pleasant (0.64) Gratitude (1.00) Pleasant (0.70) Pride (0.63) 
Cheerful (0.40) Love (0.25) Happy (0.34) Cheerful (0.59) Love (0.81) Happy (0.42) Cheerful (0.52) 
Happy (0.34) Cheerful (0.12) Love (0.34) Happy (0.43) Pride (0.72) Cheerful (0.34) Pleasant (0.50) 
Love (0.24) Pleasant (0.09) Cheerful (0.30) Love (0.42) Pleasant (0.65) Pride (0.20) Happy (0.45) 
Pride (0.11) Happy (0.09) Gratitude (0.29) Pride (+) Cheerful (0.55) Love (0.17) Love (0.40) 
Gratitude (0.10) Pride (+) Pride (+) Gratitude (+) Happy (0.51) Gratitude (+) Gratitude (0.30) 
Negative 
Valence 
Jealousy (-) Jealousy (-) Jealousy (-) Jealousy (-) Jealousy (-0.13) Jealousy (-) Jealousy (-) 
Worry (-1.16) Guilt (-) Guilt (-) Stress (-1.80) Stress (-0.68) Worry (-1.01) Worry (-1.10) 
Stress (-1.24) Anger (-0.84) Worry (-1.01) Worry (-1.91) Anger (-0.78) Stress (-1.17) Stress (-1.22) 
Sad (-1.72) Worry (-1.03) Stress (-1.07) Anger (-2.38) Worry (-0.84) Sad (-2.16) Sad (-2.10) 
Unpleasant (-1.95) Stress (-1.12) Sad (-1.59) Unpleasant (-2.42) Guilt (-0.85) Unpleasant (-2.53) Unpleasant (-2.10) 
Anger (-2.05) Unpleasant (-2.91) Unpleasant (-1.91) Sad (-2.50) Sad (-1.26) Guilt (-2.95) Guilt (-2.27) 
Guilt (-2.73) Sad (-3.09) Anger (-3.08) Guilt (-3.03) Unpleasant (-1.65) Anger (-3.08) Anger (-2.78) 
Correlations 
Happy & 
Sad -0.33 -0.32 -0.25 -0.32 -0.40 -0.50 -0.40 
Pleasant & 
Unpleasant -0.43 -0.24 -0.42 -0.44 -0.52 -0.64 -0.47 
 
Note. Numbers in brackets indicate the peak item locations on the latent continuum. All emotion terms are ordered within each world 
region from highest to lowest. Pleasant and Unpleasant emotions are bolded for purposes of locating extreme emotion terms along the 
continuum. Items that did not have peak locations within the range of -3.5 to 3.5 theta values were items that had relatively flat item 
response curves; these ambiguous items had rising probabilities that trended toward either the negative end or positive ends, and are 
indicated by „-‟ or „+‟ respectively. 
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Table 43 
Study 4 -- Confirmatory factor analysis of Emotion terms across the world 
 
Model 1 Model 2 Model 3 
 
Pleasant Unpleasant Pleasant Unpleasant Pleasant Unpleasant 
Pleasant    0.74      0.75     0.75    
Cheerful    0.75      0.75      0.75    
Happy    0.85      0.86      0.86    
Love    0.47      0.46      0.46    
Pride    0.39      0.37      0.37    
Gratitude    0.42      0.39      0.39    
Jealousy  0.30    0.29     - 
Guilt  0.46    0.45       0.44  
Anger  0.54    0.55       0.54  
Stress  0.59    0.49       0.49  
Worry  0.62    0.54       0.53  
Sad  0.72    0.76       0.77  
Unpleasant  0.66    0.69       0.70  
 
 
  
 
  
  
Latent Correlation -0.39 -0.48 -0.49 
χ2 4999.25 2747.33 2213.62 
df 64 61 55 
χ2/df 78.11 45.04 40.25 
CFI 0.85 0.92 0.93 
TLI 0.81 0.89 0.91 
RMSEA 0.093 0.070 0.070 
 
Note. In Model 2, the residual correlations between (a) “Stress” and “Worry” was 
estimated at .42; (b) “Pride” and “Gratitude” was 0.22; (c) “Love” and “Gratitude” was 
0.21. In Model 3, the residual correlations between (a) “Stress” and “Worry” was 
estimated at .43; (b) “Pride” and “Gratitude” was 0.22; (c) “Love” and “Gratitude” was 
0.21.  
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FIGURES 
Figure 1 
Structure of core affect with dimensional representations 
 
Note. PA and NA are Watson and Tellegen‟s (1985) positive affect and negative affect, 
respectively. These are represented by the 45 degree rotation from the valence continuum. 
Thayer‟s (1989) Tension and Energy dimensions are 45 degree anti-clockwise rotated 
Activation and Valence dimensions, respectively. Tension and Energy differ from 
Watson and Tellgen‟s dimensions as they span across the circumplex whereas NA and 
PA span half the circumplex.
Activation 
Valence Pleasant  Unpleasant 
excited 
happy 
calm 
sad 
depressed 
nervous 
High 
Activation 
Low 
Activation 
PA NA 
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Figure 2 
Predicted patterns of positive and negative emotions 
 
Note. Shaded areas represent permissible responses. Figure 2A represents Russell and 
Carroll‟s (1999) bipolar model which posits mutual exclusivity between emotions Happy 
and Sad. Figure 2B represents Caccioppo and Bernston‟s (1994) model of emotion which 
posits a full range of permissible responses. Figure 2C represents the updated bipolar 
model in which individuals who experience moderate amounts of happiness can also 
experience moderate sadness; however, mixed emotions is less likely to co-occur at the 
extremes. 
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Figure 3 
Examples of bipolar and unipolar response format 
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Figure 4 
Item response theory analysis of happiness and sadness 
Unipolar interpretation 
 
 
Bipolar interpretation 
 
 139 
 
Figure 5 
Point estimate of valence levels of core affect and the likelihood of responses to emotion 
indicators 
 
Note. Darker regions represent higher probabilities of endorsing indicators and lighter 
regions denote low probabilities. Arrows represent point estimate of valence levels of 
core affect. 
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Figure 6 
Responses for a bivariate perspective 
A 
 
B 
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Figure 7 
Ideal point and dominance item response functions 
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Note: The black line in the figure represents a dominance response process and the gray 
line represents an ideal point response process.  
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Figure 8 
Expected responses for a bipolar continuum assuming a dominance response process 
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Figure 9 
PCA: Screeplot and component loading plots from a truly unidimensional ideal point 
model data set 
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Figure 10 
Color Descriptors: Instructions and item format 
A 
 
B 
 
Note. Color descriptor instructions are presented in Figure 9A. Figure 9B illustrates the 
item format.  
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Figure 11 
Study 1 -- Valence Descriptors: Item response functions 
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Figure 12  
Study 1 -- Valence Descriptors: Two way clustering solution 
  
Note. Dark regions in the heat map represent endorsements by participants. The row 
dendograms represent the hierarchical clustering of participants. The column dendograms 
represent clustering by valence descriptors.
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Figure 13 
Study 1 -- Valence Descriptors (without “Neutral”): Item response functions 
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 Figure 14 
Study 1 -- Valence Descriptors: PCA loadings 
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Figure 15 
Study 1 -- Bar plot showing the proportion of endorsements across the Valence 
Descriptors (excluding “Neutral”) 
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Figure 16 
Study 1 -- Valence Descriptors: Bivariate plot showing co-endorsements between sadness 
and happiness 
 
Note. Each cell represents the percentage of co-endorsements out of the total sample size 
of 412 participants.  
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Figure 17 
Study 1 -- Valence Descriptors: Simulated co-endorsements between sadness and 
happiness from an ideal point model and residual co-endorsements 
 
 
Note. Each cell represents the percentage of co-endorsements out of the total sample size of 412 
participants. Endorsements to the items “Very Sad” and “Extremely Sad” were not simulated because these 
item parameters could not be estimated due to low item endorsements.
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Figure 18 
Study 1 -- PANAS-X Happy: Distribution of responses to Valence Descriptors by ratings 
of Happiness 
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Figure 19 
Study 1 -- PANAS-X Sad: Distribution of responses to Valence Descriptors by ratings of 
Sadness 
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Figure 20 
Study 1 -- Color Descriptors: Item response functions 
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Figure 21 
Study 1 -- Color Descriptors: Two way clustering solution 
 
Note. Dark regions in the heat map represent endorsements by participants. The row 
dendograms represent the hierarchical clustering of participants. The column dendograms 
represent clustering by color descriptors. 
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Figure 22 
Study 1 -- Valence Descriptors: PCA loadings 
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Figure 23 
Study 1 -- Bar plot showing the proportion of endorsements across the Color Descriptors 
(excluding “Neutral”) 
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Figure 24 
Study 1 -- Bivariate plot showing co-endorsements between black and white 
 
Note. Each cell represents the percentage of co-endorsements out of the total sample size 
of 412 participants. The area of the circles corresponds to the cell percentages 
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Figure 25 
Study 1 -- Bivariate plots between PANAS-X Happy and Sad 
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Figure 26 
Study 1 -- Correspondence between PANAS-X Happy and Sad Item Response Functions 
and Valence Descriptor Locations 
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Figure 27 
Study 1 -- PANAS-X Happy and Sad: Overlap of density distributions 
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Figure 28 
Study 1 -- Positive Affect and Negative Affect: Principal components analysis 
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Figure 29 
Study 1 -- Joviality and Sadness: Principal components analysis 
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Figure 30 
Study 1 -- Plot of PANAS-X option response functions: Happy and Sad 
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Figure 31 
Expected score endorsement  
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Figure 32 
Study 2 – Ideal point item response functions of Valence Descriptors 
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Figure 33 
Study 2 – Valence Descriptors: Two-way clustering solution 
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Figure 34 
Study 2 – Valence Descriptors: Principal components analysis  
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Figure 35 
Study 2 – Endorsement distribution across latent continuum 
 
 170 
 
Figure 36 
Study 2 – Endorsement distribution across latent continuum broken down by 
Ambivalence or Not feeling anything in particular 
 
 171 
 
Figure 37 
Study 2 – Bivariate plot among Valence Descriptors across all participants 
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Figure 38 
Study 2 – Bivariate plot among Valence Descriptors broken down by “Ambivalence” and 
“Not feeling anything in particular” 
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Figure 39 
Study 2 – Endorsement distribution across latent continuum by PANAS-X Sad 
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Figure 40 
Study 2 – Endorsement distribution across latent continuum by PANAS-X Happy 
 
 
 
 
 
 
 175 
 
Figure 41 
Study 3 --  Bivariate plots between PANAS-X Happy and Sad 
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Figure 42 
Study 3 --  PANAS-X Happy and Sad Density distributions 
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Figure 43 
Study 3 -- Positive Affect and Negative Affect: Component loading plot 
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Figure 44 
Study 3 -- PANAS-X Happy and Sad Density distributions 
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Figure 45 
Study 3 -- Joviality and Sadness: Component loading plots 
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Figure 46 
Study 3 -- Option characteristic curves for PANAS-X Sad and Happy 
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Figure 47 
Study 4 -- Bivariate plot between Happy and Sad 
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Figure 48 
Study 4 – Bivariate plot between Pleasant and Unpleasant 
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Figure 49 
Study 4 -- Item response curves 
 
 
Note. Item response curves were plotted in black. Lightly shaded points represent the 
empirical proportions with the 95% confidence intervals. The x-axis represents the -3 to 3 
latent continuum; the y-axis represents the 0 to 1 probability of item endorsement. 
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Figure 50 
 
Study 4 -- Plot of component loadings: Global Sample 
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Figure 51 
Study 4 -- Screeplot from principal components analysis (PCA) of emotion variables 
 
 
 186 
 
Figure 52 
Ideal Point Process: Expected linear orders and correspondence with item locations on 
the latent continuum 
 
Dominance Process: Expected linear orders and correspondence with item locations on 
the latent continuum 
 
Note. Items are indexed by letters ABCD.  
 187 
 
REFERENCES 
Andrich, D., & Luo, G. (1993). A hyperbolic cosine latent trait model for 
unfolding dichotomous single-stimulus responses Applied Psychological Measurement, 
17, 253-276. 
Barrett, L. F. (2004). Feelings or words? Understanding the content in self-
report ratings of experienced emotion. Journal of Personality and Social Psychology, 87, 
266-281. 
Barrett, L. F. (2006). Solving the emotion paradox: Categorization and the 
experience of emotion. Personality and Social Psychology Review, 10, 20-46. 
Barrett, L. F., Gross, J. J., Christensen, T. C., & Benvenuto, M. (2001). 
Knowing what you‟re feeling and knowing what to do about it: Mapping the relation 
between emotion differentiation and emotion regulation. Cognition and Emotion, 15, 
713-724. 
Barrett, L. F., Mesquita, B., Ochsner, K. N., & Gross, J. J. (2007). The 
experience of emotion. Annual Review of Psychology, 58, 373-403. 
Barrett, L. F., & Russell, J. A. (1998). Independence and bipolarity in the 
structure of current affect. Journal of Personality and Social Psychology, 74(4), 967-984. 
Barrett, L. F., & Russell, J. A. (1999). The structure of current affect: 
Controversies and emerging consensus. Current directions in psychological science, 8, 
10-14. 
Bentler, P. M. (1969). Semantic space is (approximately) bipolar. The Journal 
of Psychology, 71, 33-40. 
Bower, G. H. (1981). Mood and memory. American Psychologist, 36, 129-148. 
 188 
 
Bower, G. H. (1987). Commentary on mood and memory. Behavioral Research 
Therapy, 25, 443-455. 
Brehm, J. W. (1999). The intensity of emotion. Personality and Social 
Psychology Review, 3, 2-22. 
Brehm, J. W., & Miron, A. M. (2006). Can the simultaneous experience of 
opposing emotions really occur? Motivation and Emotion, 30, 13-29. 
Brehm, J. W., Miron, A. M., & Miller, K. (2009). Affect as a motivational state. 
Cognition and Emotion, 23, 1069-1089. 
Cacioppo, J. T., & Bernston, G. G. (1994). Relationship between attitudes and 
evaluative space: A critical review, with emphasis on the separability of positive and 
negative substrates. Psychological Bulletin, 115, 401-423. 
Cacioppo, J. T., & Gardner, W. L. (1999). Emotion. Annual Review of 
Psychology, 50, 191-214. 
Chernyshenko, O. S., Stark, S., Chan, K. Y., Drasgow, F., & Williams, B. 
(2001). Fitting item response theory models to two personality inventories: Issues and 
insights. Multivariate Behavioral Research, 36, 523-562. 
Chernyshenko, O. S., Stark, S., Drasgow, F., & Roberts, B. W. (2007). 
Constructing  personality scales under the assumptions of an ideal point response process: 
Toward increasing the flexibility of personality measures. Psychological Assessment, 19, 
88-106. 
Collins, A. M., & Loftus, E. F. (1974). A spreading-activation theory of 
semantic processing. Psychological Review, 82, 407-428. 
 189 
 
Coombs, H. C. (1975). A note on the relation between the vector model and the 
unfolding model for preferences. Psychometrika, 40, 115-116. 
Coombs, H. C., & Kao, R. C. (1960). On a connection between factor analysis 
and multidimensional unfolding. Psychometrika, 25, 219-231. 
Cronbach, L. J. (1949). Essentials of psychological testing. New York: Harper. 
Dalgleish, T., & Watts, F. N. (1990). Biases of attention and memory in 
disorders of anxiety and depression. Clinical Psychology Review, 10, 589-604. 
Davison, M. L. (1977). On a metric, unidimensional unfolding model for 
attitudinal and developmental data. Psychometrika, 42, 523-548. 
Diener, E. (1999). Introduction to the special section on the structure of emotion. 
Journal of Personality and Social Psychology, 76, 803-804. 
Diener, E., & Diener, C. (1996). Most people are happy. Psychological Science, 
7, 181-185. 
Diener, E., & Iran-Nejad, A. (1986). The relationship in experience between 
various types of affect. Journal of Personality and Social Psychology, 50, 1031-1038. 
Drasgow, F., Levine, M. V., Tsien, S., Williams, B. A., & Mead, A. D. (1995). 
Fitting polytomous item response models to multiple-choice tests. Applied Psychological 
Measurement, 19, 145-165. 
Fehr, B., & Russell, J. A. (1984). Concept of emotion viewed from a prototype 
perspective. Journal of Experimental Psychology: General, 3, 464-486. 
Feldman, L. A. (1995). Valence focus and arousal focus: Individual differences 
in the structure of affective experience. Journal of Personality and Social Psychology, 69, 
153-166. 
 190 
 
Fraley, C. R., Waller, N. G., & Brennan, K. A. (2000). An item response theory 
analysis of self-report measures of adult attachment. Journal of Personality and Social 
Psychology, 2, 350-365. 
Green, D. P., Goldman, S. L., & Salovey, P. (1993). Measurement error masks 
bipolarity in affect ratings. Journal of Personality and Social Psychology, 64, 1029-1041. 
Green, R. S., & Norman, C. (1975). Multidimensional comparisons of structures 
of vocally and facially expressed emotion. Perceptions and Psychophysics, 17, 429-438. 
Hofstee, W. K. B. (2001). Intelligence and personality: Do they mix? In J. M. 
Collis & S. Messick (Eds.), Intelligence and personality: Bridging the gap in theory and 
measurement (pp. 43-60). Mahwah, NJ: Lawrence Erlbaum. 
Hulin, C. L., Drasgow, F., & Parsons, C. K. (1983). Item response theory: 
Application to psychological measurement. Homewood, IL: Dow Jones-Irwin. 
Killingsworth, M. A., & Gilbert, D. T. (2010). A wandering mind is an unhappy 
mind. Science, 330, 932. 
Kuppens, P., Oravecz, Z., & Tuerlinckx, F. (2010). Feelings change: 
Accounting for individual differences in the temporal dynamics of affect. Journal of 
Personality and Social Psychology. 
Kuppens, P., Van Mechelen, I., Nezlek, J. B., Dossche, D., & Timmermans, T. 
(2007). Individual differences in core affect variability and their relationship to 
personality and psychological adjustment. Emotion, 7, 262-274. 
Larsen, J. T., & McGraw, A. P. (2011). Further evidence for mixed emotions. 
Journal of Personality and Social Psychology. 
 191 
 
Larsen, J. T., McGraw, A. P., & Cacioppo, J. T. (2001). Can people feel happy 
and sad at the same time? Journal of Personality and Social Psychology, 4, 684-696. 
Larsen, J. T., McGraw, A. P., Mellers, B. A., & Cacioppo, J. T. (2004). The 
agony of victory and thrill of defeats. Psychological Science, 15, 325-330. 
Larsen, J. T., Norris, C. J., McGraw, A. P., Hawkley, L. C., & Cacioppo, J. T. 
(2009). The evaluative space grid: A single-item measure of positivity and negativity. 
Cognition and Emotion, 23, 453–480. 
Larsen, R. J., & Diener, E. (1985). A multitrait-multimethod examination of 
affect structure: Hedonic level and emotional intensity. Personality and Individual 
Differences, 6, 631-636. 
Larsen, R. J., & Diener, E. (1992). Promises and problems with the circumplex 
model of emotion. In M. S. Clark (Ed.), Reivew of personality and social psychology: 
Emotion. Newbury Park, CA: Sage. 
Lee, J. K. H., Sudhir, K., & Steckel, J. (2002). A multiple ideal point model: 
Capturing multiple preference effects from within an ideal point framework. Journal of 
Marketing Research, 39, 73-86. 
Leung, K.-K., Lee, T. M. C., Yip, P., Li, L. S. W., & Wong, M. M. C. (2009). 
Selective attention biases of people with depression: Positive and negative priming of 
depression-related information. Psychiatry Research, 165, 241-251. 
Lindquist, K. A., & Barrett, L. F. (2008). Constructing emotion: The experience 
of fear as a conceptual act. Psychological Science, 19, 898-903. 
Mayer, J. D., Gashke, Y. N., Braverman, D. L., & Evans, T. W. (1992). Mood-
congruent judgment is a general effect. Journal of Personality and Social Psychology, 63. 
 192 
 
Mayer, J. D., McCormick, L. J., & Strong, S. E. (1999). Mood-congruent 
memory and natural mood. Personality and Social Psychology Bulletin, 21, 736-746. 
Mesquita, B., & Walker, R. (2003). Cultural differences in emotions: A context 
for interpreting emotional experiences. Behavioral Research and Therapy, 41, 777-793. 
Messick, S. (1995). Validity of psychological assessment: Validation of 
inferences from persons' responses and performances as scientific inquiry into score 
meaning. American Psychologist, 50, 741-749. 
Miron, A. M., Parkinson, S. K., & Brehm, J. W. (2007). Does happiness 
function like a motivational state? Cognition and Emotion, 248-267. 
Muthén, B., & Muthén, L. K. (2007). Mplus version 5.2 [Computer Program]. 
Los Angeles: Muthén & Muthén. 
Nesse, R. M. (1990). Evolutionary explanations of emotions. Human Nature, 1, 
261-289. 
Ohman, A., Flykt, A., & Esteves, F. (2001). Emotion drives attention: Detecting 
the snake in the grass. Journal of Experimental Psychology: General, 130, 466-478. 
Rafaeli, E., & Revelle, W. (2006). A premature consensus: Are happiness and 
sadness truly opposite affects? Motivation and Emotion, 30, 1-12. 
Regenwetter, M., Dana, J., & Davis-Stober, C. (in press). Transitivity of 
Preferences. Psychological Review. 
Reise, S. P., & Waller, N. G. (1990). Fitting the two-parameter model to 
personality data. Applied Psychological Measurement, 14, 45-58. 
Reisenzein, R. (1994). Pleasure-Arousal Theory and the intensity of emotions. 
Journal of Personality and Social Psychology, 67, 525-539. 
 193 
 
Remington, N. A., Fabrigar, L. R., & Visser, P. S. (2000). Reexamining the 
circumplex model of affect. Journal of Personality and Social Psychology, 79, 286-300. 
Roberts, J. S., Donoghue, J. R., & Laughlin, J. E. (2000). A general item 
response theory model for unfolding unidimensional polytomous responses. Applied 
Psychological Measurement, 24, 3-32. 
Roberts, J. S., Fang, H., Cui, W., & Wang, Y. (2004). GGUM2004: A windows 
based program to estimate parameters in the generalized graded unfolding model. Applied 
Psychological Measurement, 30, 64-65. 
Roberts, J. S., Laughlin, J. E., & Wedell, D. H. (1999). Validity issues in the 
Likert and Thurstone approaches to attitude measurement. Educational and 
Psychological Measurement, 59, 211-233. 
Russell, J. A. (1979). Affective space is bipolar. Journal of Personality and 
Social Psychology, 37, 345-356. 
Russell, J. A. (1980). A circumplex model of affect. Journal of Personality and 
Social Psychology, 39, 1161-1178. 
Russell, J. A. (1983). Pancultural aspects of the human conceptual organization 
of emotions. Journal of Personality and Social Psychology, 45, 1281-1288. 
Russell, J. A. (1991). Culture and the categorization of emotions. Psychological 
Bulletin, 110, 426-450. 
Russell, J. A. (2003). Core affect and the psychological construction of emotion. 
Psychological Review, 110, 145-172. 
 194 
 
Russell, J. A., & Bullock, M. (1985). Multidimensional scaling of emotional 
facial expressions: Similarity from preschoolers to adults. Journal of Personality and 
Social Psychology, 48, 1290-1298. 
Russell, J. A., & Carroll, J. M. (1999). On the bipolarity of positive and 
negative affect. Psychological Bulletin, 125, 3-30. 
Russell, J. A., & Feldman Barrett, L. (1999). Core affect, prototypical emotional 
episodes, and other things called emotion: Dissecting the elephant. Journal of Personality 
and Social Psychology, 76, 805-819. 
Russell, J. A., Lewicka, M., & Toomas, N. (1989). A cross-cultural study of a 
circumplex model of affect. Journal of Personality and Social Psychology, 57, 848-856. 
Russell, J. A., Weiss, A., & Mendelsohn, G. A. (1989). Affect Grid - a Single-
Item Scale of Pleasure and Arousal. Journal of Personality and Social Psychology, 57(3), 
493-502. 
Samejima, F. (1969). Estimation of latent ability using a response pattern of 
graded scores. Psychometrika Monograph Supplement, 34, 100-114. 
Schimmack, U. (2001). Pleasure, displeasure, and mixed feelings: Are semantic 
opposites mutually exclusive? Cognition and Emotion, 15, 81-97. 
Schimmack, U., Bockenholt, U., & Reisenzein, R. (2002). Response styles in 
affect ratings: Making a mountatin out of a molehill. Journal of Personality Assessment, 
78, 461-483. 
Schimmack, U., & Crites, S. L. J. (2005). The structure of affect. In A. Dolores, 
T. J. Blaire & P. Z. Mark (Eds.), The handbook of attitudes (pp. 397-435). Mahwah, NJ: 
Lawrence Erlbaum Associates Publishers. 
 195 
 
Segura, S. L., & Gonzalez-Roma, V. (2003). How do respondents construe 
ambiguous response formats of affect items? Journal of Personality and Social 
Psychology, 85, 956-968. 
Shadish, W. R., Cook, T. D., & Campbell, D. T. (2002). Experimental and 
quasi-experimental designs for generalized causal inference. Boston, MA: Houghton, 
Mifflin and Company. 
Spearman, C. (1904). General intelligence, objectively determined and 
measured. American Journal of Psychology, 15, 201-293. 
Spector, P., Bauer, J. A., & Fox, S. (2010). Measurement artifacts in the 
assessment of counterproductive work behavior and organization citizenship behavior: 
Do we know what we think we know? Journal of Applied Psychology, 95, 781-790. 
Spector, P. E., Van Katwyk, P. T., Brannick, M. T., & Chen, P. Y. (1997). 
When two factors don't reflect two constructs: How item characteristics can produce 
artifactual factors. Journal of Management, 23, 659-677. 
Stanley, D. J., & Meyer, J. P. (2009). Two-dimensional affective space: A new 
approach to orienting the axes. Emotion, 9, 214-237. 
Stark, S. (2001). MODFIT: A computer program for model-data fit. Urbana-
Champaign: University of Illinois at Urbana-Champaign. 
Stark, S., Chernyshenko, O. S., Drasgow, F., & Williams, B. A. (2006). 
Examining assumptions about item responding in personality assessment: Should ideal 
point models be considered for scale development and scoring? Journal of Applied 
Psychology, 91, 25-39. 
 196 
 
Tay, L., Ali, U. S., Drasgow, F., & Williams, B. A. (2011). Fitting simulated 
dichotomous and polytomous data: Examining the difference between ideal point and 
dominance models. Applied Psychological Measurement, 35, 280-295.  
Tay, L., Drasgow, F., Rounds, J., & Williams, B. (2009). Fitting measurement 
models to vocational interest data: Are dominance models ideal? Journal of Applied 
Psychology, 94, 1287-1304. 
Tay, L., Su, R., & Rounds, J. (in press). People-Things and Data-Ideas: Bipolar 
dimensions. Journal of Counseling Psychology. 
Tellegen, A., Watson, D., & Clark, L. A. (1999). On the dimensional and 
hierarchical structure of affect. Psychological Science, 4, 297-303. 
Thayer, R. E. (1978). Toward a psychological theory of multidimensional 
activation (arousal). Motivation and Emotion, 2, 1-34. 
Thayer, R. E. (1989). The biopsychology of mood and activation. New York: 
Oxford University Press. 
Thissen, D., Chen, W.-H., & Bock, R. D. (2003). MULTILOG 7 [Computer 
Software]: Lincolnwood, IL: Scientific Software International, Inc. 
Thurstone, L. L. (1927a). A law of comparative judgment. Psychological 
Review, 34, 273-286. 
Thurstone, L. L. (1927b). Psychophysical analysis. American Journal of 
Psychology, 38, 368-389. 
Thurstone, L. L. (1928). Attitudes can be measured. American Journal of 
Psychology, 33, 529-554. 
 197 
 
Thurstone, L. L. (1945). Multiple factor analysis. Chicago: University of 
Chicago Press. 
van Schuur, W. H., & Kiers, H., A. L. (1994). Why factor analysis often is the 
incorrect model for analyzing bipolar concepts and what model to use instead. Applied 
Psychological Measurement, 18, 97-110. 
Waller, N. G., Tellegen, A., McDonald, R. P., & Lykken, D. T. (1996). 
Exploring nonlinear models in personality assessment: Development and preliminary 
validation of a negative emotionality scale. Journal of Personality, 3, 545-576. 
Waller, N. G., Thompson, J. S., & Wenk, E. (2000). Using IRT to separate 
measurement bias from true group differences on homogeneous and heterogeneous 
scales: An illustration with the MMPI. Psychological Methods, 5, 125-146. 
Watson, D., & Clark, L. A. (1994). The PANAS-X: Manual for the Positive and 
Negative Affect Schedule - Expanded Form. 
Watson, D., Clark, L. A., & Tellegen, A. (1988). Development and validation of 
brief measures of Positive and Negative Affect: The PANAS scales. Journal of 
Personality and Social Psychology, 54, 1063-1070. 
Watson, D., & Tellegen, A. (1985). Toward a consensual structure of mood. 
Psychological Bulletin, 98, 219-235. 
 198 
 
APPENDIX A 
 
PANAS-X protocol illustrating “at the present moment” instructions 
This scale consists of a number of words and phrases that describe different feelings and 
emotions. Read each item and then mark the appropriate answer in the space next to that 
word. Indicate to what extent you feel right now (that is, at the present moment). Use the 
following scale to record your answers: 
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APPENDIX B 
Emotion terms generated by the free listing of emotions by 200 participants in Fehr & 
Russell‟s (1984) study. Bolded terms directly correspond with emotion terms from 
PANAS-X (Watson & Clark, 1994). 
 
Prototypical Emotion Terms (Fehr & Russell, 1984)  
Admiration Concern Empathy Hope Negative Self-concept Turbulent  
Affection Confidence Enjoyment Hopelessness Nervous Self-esteem Uncertainty  
Afraid Conflict Enthusiasm Hostility Outgoingness Sensitive Uncontrollable  
Aggression Confusion Envy Humility Pain Sentimental Understanding  
Alert Contempt Euphoria Humor Panic Serenity Unhappy  
Amazement Contentment Excitement Hurt Passion Sex Unstable  
Ambivalence Control Exhilaration Hyperactive Passivity Shame Upset  
Amused Criticism Expectation Impulse Peace Sharing Uptight  
Anger Crying Expression Insecurity Pensive Shyness Violence  
Anguish Cynical Expressive Irritation Pleased Sincerity Vulnerability  
Annoyed Deep Exuberance Jealousy Pleasure Smiling Wanting  
Anticipation Defeat Fear Joy Positive Softness Warmth  
Anxiety Dejection Feelings Jubilation Pride Sorrow Weak  
Appreciation Delight Frightened Kindness Protective State Withdrawn  
Apprehension Depression Frown Laughter Quiet Stress Wonder  
Arousal Desire Frustration Liking Rage Strong Worry  
Attraction Despair Gay Lonely Rapture Stubbornness   
Awe Devotion Gentleness Longing Reactions Successful   
Belonging Disappointment Giving Love Rejection Surprise   
Bitterness Disgust Glad Loyalty Relaxed Sympathy   
Bliss Dislike Greed Lust Relief Tears   
Boisterous Dismay Grief Mad Remorse Tenderness   
Boredom Distress Guilt Malicious Repulsion Tense   
Calmness Distrust Happiness Meditating Resentment Terror   
Caring Disturbed Hardness Melancholy Respect Thinking   
Cheerful Dread Hate Miserable Responsibility Thrilled   
Closeness Ecstasy Heart Mixed Responsiveness Tiredness   
Communication Edgy Helping Moody Sadness Touching   
Compassion Elation Helplessnes Mournful Satisfaction Tranquility   
Complacent Embarrassment High Needs Scared Trust   
d
